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ABSTRACT 
This study confirmed appropriate measurement model fit for a theoretical model, the 
STEM vocational choice (STEM-VC) model.  This model identifies exogenous factors that 
successfully predicted, at a statistically significant level, a student’s vocational choice 
decision to pursue a STEM degree at transfer.  The student population examined for this 
study was Latina/o community college students enrolled at a 2-year college in Florida.   
Latina/o community college students were selected as a target population, as they 
represent the largest underrepresented demographic in the United States.  Increasing student 
degree attainment, particularly in STEM fields for this ethnic population, would provide 
economic opportunity for a dominant demographic of the United States and address STEM 
degree educational pathway challenges.  Latina/o students select predominantly community 
colleges as their higher education pathway, thus findings from this study will inform 
research, literature, and practice for community colleges serving the country’s Hispanic 
population.   
The STEM-VC model is an adaptation of the theoretical framework of social 
cognitive career theory (SCCT).  This study built upon the original SCCT model through the 
addition of new posited exogenous variables for examination.  As such, research conducted 
was not a direct or complete application of the SCCT model.  Exogenous factors introduced 
for examination included academic achievement, transfer capital, and student validation.  
These constructs were informed by several resources in the literature including Laanan’s 
(2007) Transfer Student Questionnaire (L-TSQ) and his transfer student capital constructs 
(Laanan, 2004, Laanan, Starobin, & Eggleston, 2011).  The work of Kraemer’s (1995) model 
of transfer intention supported academic achievement.  The qualitative work of Laura 
Rendón (1993) provided support to examine student validation.  Finally, recent studies by 
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Lent et al. (2011), Byars-Winston et al. (2010), and Xueli Wang (2013 directly informed the 
methodology for this study.   
The analysis for this study was conducted on aggregate data of community college 
students enrolled spring 2013 at a college in Florida.  SSSL Sample College (pseudonym) is 
a large community college with an average enrollment of 42,000 students, eight branch 
campuses, and a Latina/o enrollment of 30%.  The methodology of this study included a 
combination of statistical analyses.  A review of direct group comparisons between Latina/o 
students and White students on key factors were examined to understand differences within 
the aggregate sample data.  A logistic regression was conducted to understand the level of 
prediction vocational goal associated variables predicted STEM vocational choice.  
Confirmatory techniques, confirmatory factor analysis and structural equation modeling, 
were conducted to analyze and confirm the model fit for Latina/o students and to confirm 
specific factors predicted to influence Latina/o community college students’ STEM 
vocational choice at transfer.  In addition, a secondary model was fitted to White students as 
a comparison.  Finally, a structural equation modeling multigroup analysis was conducted 
utilizing a third unified model to explore unique differences between Latina/o and White 
students. 
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CHAPTER 1. INTRODUCTION 
This study examined a theoretical model: the science, technology, engineering, and 
math vocational choice (STEM-VC) model.  This prediction model was examined to 
understand specific exogenous factors predictive of Latina/o community college students’ 
undergraduate vocational choice decision in a STEM field at transfer.  This research study 
was timely, as undergraduate STEM degree production has emerged as a critical goal for 
higher education due to a lack of STEM degree production nationally.  Latina/o students are 
primed as a student population in the United States to address the undergraduate STEM 
degree shortfalls.  Community colleges serve as accessible educational pathways for a 
majority of Latina/o students.  Therefore Latina/o community college students enrolled at a 
large, predominately 2-year college in Florida served as the source for the specific aggregate 
data used for this study.  To protect the its anonymity, the participating college will be 
referred to as SSSL Sample College, a pseudonym for the purpose of this study.  Outcomes 
of this study will serve to positively influence higher education, community colleges, and the 
economies of the state of Florida and the nation as it provides the information that can be 
used to increase college STEM degree attainment within this ethnic demographic.   
Background 
Community Colleges Serve STEM Students 
Community colleges serve as a viable pathway to an undergraduate STEM degree.  A 
report by the NSF on the role of community colleges in the education of science and 
engineering graduates stated that as of the 1999–2000 cohort, of 740,000 recipients with 
science and engineering degrees, almost half had attended a community college.  In addition, 
less than 30% of science and engineering graduates earned an associate’s degree, the report 
noting that many students attend community colleges to earn credits for a bachelor’s degree 
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versus associate’s degree completion (Tsapogas, 2004a).  In addition, community colleges 
serve as a point of entry for underrepresented students who may not have thought about 
pursuing a STEM-related field (Starobin & Laanan, 2008).  Ten million credit and noncredit 
students, including of 57% female and 37% underrepresented students in a population of 
community college students have been noted as those who can be targeted as potential STEM 
students (Starobin & Laanan, 2008, p. 37).  Thus community colleges serve as a viable 
educational pathway to the undergraduate STEM degree and offer the potential to increase 
STEM degree production through the significant number of underrepresented and female 
students served, both of which are minorities in STEM degree obtainment.   
STEM pathways in community colleges are evidenced by recent statistics.  Of science 
and engineering graduates, 44% of science and engineering graduates had at some point 
attended community colleges with even higher percentages for diverse students.  In addition, 
less than 30% of science and engineering graduates earned an associate’s degree, suggesting 
that many students attend community colleges to earn credits for a bachelor’s degree versus 
for associate’s degree completion.  Also, 57% of students who reported having fathers with 
less than a high school diploma attended community college compared to 36% of students 
whose father had some education beyond the high school level (Tsapogas, 2004b).  Starobin 
and Laanan (2008) stated that 10 million credit and noncredit students, inclusive of 57% 
female and 37% underrepresented students in a population of community college students, 
could be targeted as potential STEM students (p. 37).   
Community Colleges Dominate Educational Pathway for Latina/o Students 
Community colleges served as the institutional type chosen for examination for this 
research study.  Saenz (2002) stated that community colleges represent the front line in 
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educating students from diverse backgrounds.  This holds true for Latina/o students in the 
United States as, in significant numbers, they choose community colleges as their preferred 
educational pathway.  Their high community college enrollment numbers are evidenced by 
the fact that 55% of Latina/o students enroll in community colleges in comparison to 42% of 
Blacks, 40% of Asian Americans, and 36% of White students.  This preference to enroll in 
community colleges results from Latina/o students being more likely to be from lower 
income families, requiring financial support, seeking reasonable tuition, and desiring 
proximity to family in higher education options in the face of extreme tuition increases in the 
past decade. (Nevarez & Rico, 2007).   
Specific defining characteristics encourage community colleges attendance and serve 
as attractive options for Latina/o students.  Community colleges provide a viable educational 
pathway for students.  Hagedorn (2004) stated that “many community college alumni relate 
stories of life change and new possibilities thanks to the open door admission policies, 
specific student services, and convenience of a community college.” (p. 21).  Additional 
appealing community college traits for Latina/o students stems from the ability of community 
colleges to allow students to earn credits toward bachelor’s degrees, their fit for student 
financial needs, and the opportunity they provide to gain skills or knowledge for academic or 
job-related needs.  This speaks to the attractiveness of community colleges for many students 
seeking higher education pathways. (Mooney & Foley, 2011).  Thus the community college 
serves as a dominant educational pathway for Latina/o students. 
Overview of State of Florida Higher Education Systems 
 The state of Florida was of particular interest for the purpose of this study, as it has a 
significant Latina/o population.  In fact, over 50% of the U.S. Hispanic population is housed 
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in California, Texas, and Florida.  Florida has 4.2 million Latinas/os, the third largest 
Latina/o population by state (U.S. Census Bureau, 2011a).  The Latina/o student enrollment 
in Florida’s K–12 system represents a significant Latina/o student population, ranking 3rd 
nationally with 779,000 students enrolled (Pew Hispanic Center, 2013).  With such a 
substantial population represented in the state, Florida provides an appropriate venue for 
research focused on Latina/o students attending college. 
Florida has a unique higher education system that provides high quality service to its 
community college students.  Wellman (2002) authored a report of an examination of higher 
education systems in several southern states, including Florida, for the National Center for 
Public Policy and Higher Education and the Institute for Higher Education Policy.  Of 
particular note is her emphasis on the performance of community colleges.  Wellman stated 
that close to 85% of Florida’s undergraduate enrollment was in public institutions, and a 
noteworthy 55% of this enrollment was located at the 28 Florida community colleges and 
30% was the 11 four-year institutions (p. 22).  Recent statistics for the Florida educational 
system, provided by the Florida College System annual report (Florida Department of 
Education, 2012), showed that 65% of Florida high school graduates were seeking a degree 
in higher education in the Florida College System (community colleges) as compared to 31% 
in state colleges.  Of the students at the 28 community colleges in the state, 59% of those 
enrolled were female and 55% were underrepresented minority students (Wellman, 2002, p. 
9). 
Two specific systems of higher education currently exist as the two public higher 
education tracks in Florida: the Florida College System (community colleges) and the State 
University System of Florida (4-year universities).  Governance structures for both 4-year 
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universities and 2-year community colleges changed in 2001; the community college system 
in Florida, with 28 community college campuses, was renamed as the Florida College 
System (Wattenburger & Albertson, 2007).  Wellman (2002) stated that two additional 
legislative boards were created that served in advisory roles for the State Board of Education.  
These two boards were the Council for Educational Policy, Research, and Improvement and 
the Articulation Coordinating Committee, which was charged to provide oversight for 
articulation and transfer policies between community colleges and 4-year institutions 
(Wellman, 2002, p. 22).  For several years, to assure strong transferability of coursework 
between the two systems, Florida has maintained a “2 plus 2” policy for postsecondary 
education.  This was established to assure smooth transferability from a Florida college 
(community college) to a Florida university (Wellman, 2002).  Consequently, a strong 
community college system exists in Florida. 
The Florida College System comprises 28 colleges and has 66 campuses.  A total of 
almost 1 million students (n = 903,846 unduplicated head count) were served in 2012, 39% 
as full-time students and 61% as part-time students and an average student age of 26 years.  
Minority student enrollment in the Florida College System was 46%, of which 114,149 
students (23.87% of the system’s total enrollment) was Latina/o.  Latina/o enrollment trends 
in the state of Florida reflected national data, with significant enrollment growth by Latina/o 
students.  In the 2007–2008 academic year 79,695 Latina/o students were enrolled, an 
number that had grown to 114,149 in 2012, a growth of 34,454 students within 5 years.  
Latina/o students represent the largest minority enrollment, followed by Black students with 
a total enrollment of 18.08%.  Of high school graduates, 65% (n = 61,076) of students 
enrolled in the Florida College System directly from high school in 2012.  Transfer rates 
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were strong, with 40.9% of students earning an Associate of Arts degree transferring to the 
university system, 10.2% transferring with no associate’s degree, and 1.4% transferring with 
an Associate of Science degree.  The degree programs in which the majority was enrolled 
include the Associate of Arts degree, Associate of Science degree, college and vocational 
preparatory programs, and continuing workforce education.  Bachelor’s degree programs, 
with limited offerings, enrolled only 19,366 students out of the 903,846 students enrolled in 
2012 (Florida Department of Education, 2012). 
The mission of the Florida College System is as follows: “The mission of the Florida 
College System is to provide access to high-quality, affordable academic and career 
education programs that maximize student learning and success, develop a globally 
competitive workforce, and respond rapidly to diverse state and community needs” (Florida 
College System, 2013, p. 4).  This mission statement follows current educational trends by 
setting goals to provide educational opportunities that address country’s and the state of 
Florida’s economic demand for a globally competitive workforce.  Consequently the state of 
Florida provided a strong community college system to host this study. 
SSSL Sample College 
SSSL Sample College was selected as this research study’s host institution.  This 
college, a large, comprehensive predominantly 2-year institution located in Florida, is a 
member of the Florida College System (SSSL Sample College, n.d.c).  It is accredited by the 
Commission on Colleges of Southern Association of Colleges and Schools to award 
associate’s and bachelor’s degrees.  A majority of SSSL Sample College students transfer 
within Florida.  SSSL Sample College ranked third among the nation’s 2-year and 4-year 
colleges and universities in the total number of associate’s degrees awarded (SSSL Sample 
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College, n.d.c).  The college has been recognized for its high completion rates, employment 
of graduates, commitment to low-income and minority students, and best record of transfers 
compared to any other college in the nation (Florida College System, 2012). 
SSSL Sample College hosts a significant Latina/o student enrollment.  According to 
its 2013 enrollment statistics, Latina/o students represent a substantial total enrollment 
percentage with 12,537 students enrolled, 31.3% of the college’s total enrollment.  This 
compares with a dominant White student population of 13,768, 34.3% total enrollment and 
an African American student population of 6,965 students, 17.8% of the total enrollment and 
the third largest racial/ethnic group.  SSSL Sample College reflects the state’s gender 
demographics with the number of women (n = 22,390, 55.9% of total enrollment) 
dominating that of men (n = 17,379 or 43.4% total enrollment.  As of spring 2013, students 
enrolled full time (12 hours or more) numbered 14,490, 36.1% of total enrollment, meaning 
that a majority of students enrolled at SSSL Sample College were part-time attendees.  The 
survey instrument was delivered to students at SSSL Sample College’s multiple campus 
sites. 
An unusual feature of the Florida College System is its ability to offer bachelor’s 
degree programs.  A Florida statute (Site Determined Baccalaureate Access, 2010) enacted 
by the Florida Legislature allows select community colleges to request approval to offer 
bachelor’s degree programs (Florida State Board of Education, 2012).  SSSL Sample 
College, although primarily a 2-year college, does offer two bachelor’s degree programs.  
Both of these bachelor’s degree programs require a student to first complete an associate’s 
degree 2 plus 2 program prior to application to transfer to the bachelor’s degree programs.  
This is important as it illustrates that, although bachelor’s degrees are offered, a student must 
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successfully complete the associate’s degree and follow the traditional steps of transfer 
preparation and application to formally move on to the bachelor’s degree programs.  This, in 
effect, assures the relevance of the transfer process as similar to those nationally, as the two 
degrees follow the same transfer pathway as if a student were transferring to a Florida 
university (SSSL Sample College, n.d.a). 
As a result of a review of the quality and number of underrepresented students served 
by the Florida community college a system, the number of Latina/o students served at SSSL 
Sample College, and the presence of numerous STEM degree pathway options; the decision 
was made to select SSSL Sample College as the institution to examine for the purposes of 
this study. 
Problem 
For the better part of a half century, concerns with the educational system in the 
United States and its ability to effectively produce a higher number of students graduating 
with degrees in STEM undergraduate disciplines has been identified as a problem for the 
U.S. higher education system.  Brought to the forefront by the 1957 discovery of a 
successfully launched Russian satellite entitled Sputnik, 35 years ago concerns arose as to the 
ability of the United States to keep up educationally, specifically in math and science fields 
(Newcombe et al., 2009).  This concern continues today.   
Demand for STEM Undergraduate Degree Graduates 
The demand for undergraduate STEM degree graduates continues to rise due to a 
shortage of graduates nationally.  This is readily evidenced by way of the STEM priorities 
identified for the federal government by the 2007 report Rising Above the Gathering Storm: 
Energizing and Employing America for a Brighter Economic Future (Committee on 
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Prospering in the Global Economy of the 21st Century: An Agenda for American Science 
and Technology, National Academy of Sciences, National Academy of Engineering, & 
Institute of Medicine [NAS]).  This report illustrated existing challenges in the United States 
in regard to the failure of K–12 education in student preparation and the failure of higher 
education systems to graduate appropriate numbers of students in STEM fields.  As stated in 
this report, “in South Korea, 38% of all undergraduates receive their degrees in natural 
science or engineering.  In France, the figure is 47%, in China, 50%, and in Singapore, 67%.  
In the United States, the corresponding figure is 15%” (NAS, 2007, p. 16).  To further 
illustrate the disparity between the United States and other countries, the report noted that, 
according to  
one estimate in 2004, China graduated about 350,000 engineers, computer scientists, 
and information technologists with 4-year degrees, while the United States graduated 
140,000.  China also graduated about 290,000 with 3-year degrees in these same 
fields, while the U.S. graduated about 85,000 with 2-or 3-year degrees. (p. 16).   
The challenge of undergraduate STEM degree attainment was reaffirmed in a follow-up 
report, The Gathering Storm Revisited by Members of the 2005 “Rising Above the Gathering 
Storm” Committee ([Members], 2010), which re-emphasized numerous recommendations to 
increase STEM degree production and positioned STEM as critical to U.S. economic 
competiveness.  
STEM fields have become increasingly central to U.S. economic growth and 
competiveness.  Thus, demands for additional graduates from undergraduate STEM degree 
programs continue to increase, outpacing current STEM degree production in U.S. higher 
education institutions.  The U.S. Department of Labor elaborated on this point stating that  
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trends in K–12 and higher education science and math preparation, coupled with 
demographic and labor supply trends, point to a serious challenge: our nation needs to 
increase the supply and quality of “knowledge workers” whose specialized skills 
enable them to work productively within the STEM industries and occupations. (p. 1)   
The U.S. Department of Labor stated that 5% of the U.S. workforce currently is employed in 
a STEM field and that the STEM workforce accounts for more than 50% of the nation’s 
economic growth.  Additionally, it was noted that, “if current trends continue, more than 90% 
of all scientists and engineers in the world will live in Asia” (U.S. Department of Labor, 
2007, p. 2).  Due to the United States lagging behind in institutions of higher education 
generating STEM graduates as compared to national need; concerns have arisen as to the 
impacts on U.S. competitiveness.  As an example, 16% of undergraduates at U.S. institutions 
receive degrees in natural sciences and engineering as compared to 47% of undergraduates in 
China, 38% in South Korea, and 27% in France (Ong et al., 2011, p. 72).  This illustrates the 
significance of the issue of STEM education in the United States and highlights challenges 
for institutions of higher education to produce more STEM graduates. 
 A key to improving STEM degree production within the U.S. higher education 
system is to gain an understanding of the core factors that influence Latina/o’s vocational 
choice of STEM, a major emphasis of this research study.  In a recent article, McPhail (2011) 
stated that the United States must do more to recruit Latina/o students, the fastest growing 
demographic in the United States, to STEM-related fields.  The Latina/o population in the 
United States is the largest underrepresented minority population.  The 2010 U.S. Census 
provided data regarding the Latina/o population in the country.  The estimated 
Hispanic/Latino population in the United States is 52 million, making up 16.7% of the 
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nation’s total population (U.S. Census Bureau, 2011a).  States housing at least 50% of the 
total national Hispanic/Latino populations include California, Texas, and Florida.  In Florida, 
the state selected as the primary focus for this study, 22.9% of its population is Latina/o 
population (U.S. Census Bureau, 2010b).  Based on the size of the Latina/o population and 
opportunities to increase college degree production, Latina/o students, as an ethnic group, 
provide a possible solution.  Understanding the specific factors that influence both vocational 
choice for STEM and intention to transfer is critical in order to inform student affairs 
practitioners and instructional faculty to mentor Latina/o community college students to 
consider a vocational choice in a STEM field.  
Purpose of Study 
STEM Defined 
For the purpose of this study, STEM was defined as academic undergraduate majors 
that fall within the categories of science, technology, engineering and mathematics.  The 
utilization of the STEM acronym is prevalent in current literature and government agencies.  
The National Science Foundation (NSF) utilizes the term STEM to define national grant 
programs for educators across the nation such as exampled with the NSF STEP program 
(Science, Technology, Engineering, and Mathematics Talent Expansion Program; NSF, 
2013a).  Additionally, the American Society of Engineering Education uses the STEM 
acronym as a descriptor for educators in the U.S. education system (Koonce, Zhou, 
Anderson, Henning, & Conley, 2011).  For the purpose of this study, the STEM acronym is 
utilized to describe student vocational choices in undergraduate science, technology, 
engineering and mathematics majors. 
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Latina/o Ethnicity 
A label of Latina for women and Latino for men is utilized interchangeably with 
Hispanic to describe this study’s student focal population examined.  The ethnic label of 
Latina and Latino is a comprehensive representative of various subcultures within a large 
U.S. ethnic group.  This ethnic label describes students who are of Cuban, Mexican, Puerto 
Rican, South or Central American, or other Spanish culture or origin, regardless of race 
(Institutional Postsecondary Educational Data System, 2013).  As stated by Gracia (2008), 
names or labels such as Hispanic or Latina/o have been utilized to categorize or classify 
groups of people to allow for decisions about education, welfare, and affirmative action 
within a political context.  The U.S. government has utilized the label of Hispanic in regard 
to the U.S. Census, the National Center for Educational Statistics (NCES), and the NSF (U.S. 
Department of Education, 2008b). 
Both Hispanic and Latina/o have been utilized as ethnic labels.  Gracia (2008) stated 
that the utilization of a unified ethnic label supports a definition of people with Latina/o 
backgrounds in the United States while also representing the broad array of people from 
Latin America.  While maintaining either are acceptable labels, Alcoff (2005) additionally 
commented that Latina and Latino are more appropriate labels for this aggregate population.  
In her critique, Alcoff argued that the historical and political connotation of Hispanic is 
offensive to subgroups in this homogeneous grouping.  She also declared Latina and Latino 
as a more appropriate label as it most effectively addresses the population’s history and 
colonial background, is more appropriate to this current era politically, more strongly unites 
as a homogeneous group, and provides stronger political solidarity (p. 405).  Consequently 
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the label utilized in this research was Latina/o and focused on a unified ethnicity examination 
versus individual subcultures. 
The purpose of this research study was to introduce a theoretical model, entitled the 
STEM vocational choice (STEM-VC) model, for a population of Latina/o community college 
students.  The purpose of this theoretical model is to effectively identify specific exogenous 
factors and pathways found to be statistically predictive of community college students’ 
vocational choice in STEM fields at transfer.  This study’s methodology was based on Lent, 
Brown, and Hackett’s (1994) social cognitive career theory (SCCT) model.  A quasi-
experimental design was used for this study to examine specific exogenous factors associated 
with Latina/o students’ STEM vocational choice.  Descriptive and comparative statistics 
were examined to determine similarities and differences between Latina/o and White 
community college students enrolled at SSSL Sample College.  White students were selected 
as a comparative population due to their dominant enrollment in STEM fields and dominant 
enrollment at SSSL Sample College.   
To determine specific differences within each latent construct between the two 
distinct groups, multiple independent sample t tests were conducted between Latina/o and 
White students for their responses to specific variables associated with the posited exogenous 
factors of Self-Efficacy, Social Capital, Vocational Interests, Academic Achievement, and 
Transfer Capital.  As vocational choice in STEM was the key endogenous variable, a simple 
logistical regression was utilized to understand significant predictive impacts of observed 
vocational choice variables and ethnicity on STEM vocational choice.  In addition, an 
exploratory factor analysis (EFA) was conducted to ascertain the level of fit for posited 
variables and exogenous factors posited.  This was followed by a confirmatory factor 
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analysis (CFA) to confirm the appropriate validity of each finalized exogenous construct 
determined for examination within the scope of this study.  Structural equation modeling 
(SEM) was employed to determine if the finalized STEM-VC measurement model, through 
anticipated pathways, successfully predicted STEM vocational choice at transfer.  Finally, a 
SEM multigroup analysis was conducted to ascertain significant differences between 
Latina/o and White respondents in the SSSL Sample College aggregate data in regard to 
STEM-VC model fit.   
Data utilized for this study originated from a new and innovative survey instrument, 
the STEM Student Success Literacy (SSSL) survey.  This new survey instrument includes 66 
items, variables associated with measuring self-efficacy, social capital, financial literacy, 
vocational, and general student demographics.  During spring of 2012, a pilot study was 
conducted with five community colleges in Iowa.  A survey was sent to all 15 Iowa 
community colleges in October–December of 2012.  National implementation of the survey 
was conducted with select community colleges nationwide from January–May of 2013.  
SSSL Sample College served as one of the spring 2013 host sites for the SSSL instrument.  
Both Iowa State University (ISU) and SSSL Sample College IRB approval was successfully 
obtained prior to conducting this research. 
Significance of Study 
There is a lack of Latina/o students represented in STEM fields nationally when 
compared to White peers.  A total of 46,336 Latina/o students were enrolled in science and 
engineering, whereas 147,205 were enrolled in all bachelor’s degree fields.  This compares to 
326,643 Caucasian students in STEM fields and 1.1 million Caucasians in all bachelor’s 
degree majors (National Science Foundation, 2013c).  Although Latina/o students choose 
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STEM as a major at a slightly higher rate than Whites, as shown here, they significantly trail 
Whites in total numbers.  This disparity in numbers is noteworthy when considering Latina/o 
students make up 24.7% of K–12 students nationally (Fry & Lopez, 2011).  As a result, 
Latina/o students as an ethnic group represent potential growth in regard to STEM degree 
production both by increasing student enrollment higher education and by increasing student 
choice of STEM as a vocational choice.  Community colleges as a preferred pathway for 
Latina/o students serves as a focal point for potential intervention. 
Contemplating the issue of demand versus production for individuals with degrees in 
STEM fields in the United States, Latina/o community college students are a critical 
population for examination.  Results from this study build an understanding of specific 
exogenous factors and observed variables found to be predictive of Latina/o community 
college students’ intention to pursue a STEM major upon transfer.  Findings of the study can 
inform both policy and practice.  Recommendations as a result of this research are available 
to be utilized by administrators, student services personnel, and faculty to effectively increase 
STEM degree vocational choice decision making for Latina/o students enrolled at SSSL 
Sample College.  Findings of this study, combined with recommended research applications 
of this study’s methodology at other community colleges both in Florida and nationally, have 
the potential to inform current literature, policy, and practice within the area of Latina/o 
student vocational choice of STEM fields. 
Theoretical Framework 
This study’s primary theoretical framework was based on the 1994 research of Robert 
Lent, Steven Brown, and Gail Hackett.  Their work with vocational choice theory and the 
development of their SCCT model provided a specific framework for understanding student 
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vocational choice and directly informed the methodology of this study.  The theoretical 
STEM-VC model, introduced for this research, is not an exact SCCT application but builds 
on the SCCT.  Specifically, this study’s methodology was guided by a desire to understand 
specific latent constructs that directly influence the career decision process of Latina/o 
community college students.  As such, introduced new exogenous factors and observed 
variables were chosen for examination within the scope of this study. 
Four additional theoretical frameworks also are noteworthy.  The SCCT framework 
(Lent et al., 1994) emphasized the research of Albert Bandura’s (1977) social cognitive 
theory.  As a result, Bandura’s (1977) work directly informed this study’s methodology and, 
as well, influenced the selection of self-efficacy as an exogenous factor for the model.  In 
addition, the theoretical framework of social capital was explored.  Variables associated with 
social capital emerged from the literature as important for Latina/o students’ higher education 
success and retention.  Consequently, the works of Bourdieu (1977) and Coleman (1988) 
were examined within the context of this study with the purpose of adding social capital as a 
new exogenous construct for examination.  Finally, the theoretical construct of Student 
Validation offered by Laura Rendón (1994) and Rendón & Muños (2010), directly 
influenced the inclusion of observed variables associated with student validating behaviors, 
combined with an emergent construct of Student Validation. 
Research Methodology 
The methodology of this study was informed by several studies.  Research that 
supported the choice of SCCT as a theoretical framework, as well as the statistical analysis 
methodology employed, included studies conducted by Lent Lopez, Sheu, and Lopez (2011), 
Byars-Winston, Estrada, Howard, Davis, & Zalapa (2010), and Wang (2013).  In these three 
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studies the SCCT model was directly applied to vocational choice decisions in STEM fields 
by underrepresented students.  In two of the studies, Lent et al. (2011) and Byars-Winston et 
al. (2010), provided examples of the application of the SCCT framework Y-shaped analysis 
structure and application of SCCT to a STEM vocational decision in a specific STEM field.  
The (2013) study by Xueli Wang shared the same dependent or endogenous variables with 
the STEM-VC model proposed for this study.  These three studies provided insight for the 
specific methodology utilized in this research, which included CFA, SEM, and SEM 
multigroup analysis. 
Exogenous Factors 
Two additional studies informed the selection of the proposed latent constructs for 
this research study.  Barbara Kraemer’s (1995) qualitative study of Latina/o community 
college students directly informed the selection of Academic Achievement exogenous 
construct and corresponding observed variables.  Academic achievement was found by 
Kraemer to be highly related to intent to transfer, and Kraemer recommended that academic 
achievement should be an institutional effort to assist Hispanic student transfer intentions. 
The construct of Transfer Capital was informed by the work of Laanan (2004), who 
developed and implemented a new survey instrument, the Laanan-Transfer Student 
Questionnaire (L-TSQ).  The L-TSQ, an original survey instrument built upon the work of 
Pace’s (1990) college student experiences questionnaire (CSEQ), directly informed the SSSL 
survey instrument utilized for this research.  The L-TSQ, a 304-item survey instrument 
formulated to directly examine transfer students after transfer to a 4-year institution, includes 
items relating to social demographics, community college experiences, and university 
experiences.  In addition, the exogenous factor of Transfer Capital and associated observed 
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variables were derived directly from its application in study by Laanan, Starobin, and 
Eggleston (2011).  This 2011 study introduced transfer capital as a construct for 
measurement. 
Definitions of Terms and Abbreviations 
CFI: confirmatory fit index. 
Dependent variable: STEM vocational choice at transfer. 
Endogenous factor: latent factor with one observed variable. 
Exogenous factor: latent factor with two or more observed variables. 
Latina/o students: summative label for Latina/o and Hispanic ethnic student characterization. 
RMSEA: root mean square error of approximation. 
Sample SSSL College: Pseudonym for study’s host institution; full term is STEM Student 
Success Literacy Sample College. 
SSSL: STEM Student Success Literacy Project. 
STEM degree production: undergraduate degree graduates in STEM fields. 
STEM educational pipeline: higher education pathways to a degree in a STEM field. 
STEM: academic undergraduate majors that fall within the broad categories of science, 
technology, engineering, and mathematics. 
STEM-VC model: science, technology, engineering, and math vocational choice model. 
White: a label for White non-Hispanic students, sometimes referred to as “Caucasian.” 
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CHAPTER 2. REVIEW OF LITERATURE 
 This review of literature is divided into multiple sections.  First is a review of 
historical ethnicity labels for Hispanics-Latinas/os.  This includes(a) a historical overview of 
political decision making that has influenced existing data gathering techniques in regard to 
ethnicity and race in the United States, noting its influence on the methods utilized by this 
study, and (b) an overview of the literature regarding use of the ethnic label Latina/a to 
clarify the label chosen to represent this population for the purpose of this study.  The second 
section is a review of Latina/o population representation in the nation, in national higher 
education and in Florida, including current and historical statistics to frame the importance of 
Latina/o students, both to higher education and to STEM degree production.  Third, is a 
review of literature relating to STEM education, economic influencers, and current 
economic/workplace demands on colleges and universities to increase STEM graduates is 
viewed from the contexts of the nation as a whole and the state of Florida.  Fifth, issues and 
challenges for Latina/o students in higher education is examined and discussed, inclusive of a 
review of variables that influence Latina/o students predominant choice of community 
colleges as a preferred pathway to higher education both from a national and state of Florida 
context.  The importance of the transfer function to Latina/o students, particularly noting the 
unique function of community colleges in Florida and the presence of bachelor’s degree 
programs at Florida community colleges, also is discussed.  This chapter then turns to a 
review of three vocational choice studies that informed this study’s methodology and three 
studies that specifically informed the exogenous posited variables selected to be added for 
examination.  Finally, an abbreviated overview of supporting theoretical frameworks that 
informed the theoretical model chosen for testing and application for this study is presented. 
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Latina/o Ethnicity Label Data Coding and Origins 
Data Coding 
This study specifically examined a student aggregate of Latina/o community college 
students enrolled at SSSL Sample College.  To understand the choice of this student 
aggregate for this study, it is important to understand the contextual definition of Latina/o 
and the historical context for data collection and categorization historically in the United 
States.  Latina/o is indeed an ethnic label and not descriptive of a singular race.  The U.S. 
Census Bureau (2011c) utilized the approved federal definition of Hispanic or Latina/o origin 
for its latest (2010) census survey; listing the ethnicity as “a reference to a person of Cuban, 
Mexican, Puerto Rican, South or Central American, or other Spanish culture or origin 
regardless of race” (p. 2).  The U.S. Department of Education’s National Center for 
Educational Statistics ([NCES], 2008) stated that ethnicity is “categories developed in 1997 
by the Office of Management and Budget that are used to describe groups to which 
individuals belong, identify with, or belong in the eyes of the community” (p. 1).  Using the 
ethnic label of “Hispanic/Latino” versus an individual race for a defined subgroup was a 
political decision in the United States, clearly dictated by the federal government and not 
necessarily the clear choice by individuals of the variety of races that are included within this 
label, as suggested by Gracia (2008).  However, there may be a political advantage for the 
Latina/o population as combining a variety of race categorizations into one Latina/o or 
Hispanic ethnic label brings with it higher numbers and perhaps more influence. 
As a historical overview, in 1977 the U.S. Census Bureau highlighted that the federal 
government establish standardized racial/ethnic categories for recordkeeping, data collection 
and reporting for all federal program administrative reporting and statistical activities.  These 
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standards, defined in Directive 15 (U.S. Census Bureau, 1977), are provided for the 
collection and use of compatible, nonduplicated, exchangeable racial and ethnic data for all 
federal agencies.  These directives were of a direct political nature, allowing data to be better 
utilized to make decisions regarding access to federal dollars, programs, and service, and 
regarding policy generation for racial/ethnic groups in the United States.  The original 1977 
format utilized a single question format, identifying the ethnic categories as: 
 American Indian or Alaskan Native: a person having origins in any of the original 
peoples of North America and who maintains cultural identification through tribal 
affiliation or community recognition. 
 Asian or Pacific Islander: a person having origins in any of the original peoples of 
the Far East, Southeast Asia, the Indian subcontinent, or the Pacific Islands.  This 
area includes, for example, China, India, Japan, Korea, the Philippine Islands, and 
Samoa. 
 Black: a person having origins in any of the black racial groups of Africa. 
 Hispanic: a person of Mexican, Puerto Rican, Cuban, Central or South American or 
other Spanish culture or origin, regardless of race. 
 White: a person having origins in any of the original peoples of Europe, North 
Africa, or the Middle East.  
Race and ethnicity were reported separately, with ethnic categories of Hispanic origin 
or non-Hispanic origin utilized.  Data collection methods, as shown for the U.S. Census and 
other federal agencies, illustrate a one question format with the racial/ethnic categories above 
represented (U.S. Census Bureau, 1977). 
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The U.S. government mandated significant changes for data collection regarding 
race/ethnicity after 2000.  These changes resulted in broad-reaching effects on federal and 
local agencies.  These changes impacted data collection for the U.S. Census Bureau, NCES, 
NSF, and for the first time, the country’s institutions of higher education.  The U.S. 
Department of Education’s (2007) Final guidance on Maintaining, Collecting, and Reporting 
Racial and Ethnic Data to the U.S. Department of Education highlighted these changes.  
Stating that the changes set forth more accurately assured reporting of the race/ethnicity of 
students identifying as a member of more than one race or ethnic group, it was determined 
that the changes supported the department’s mission of ensuring equal access to education of 
all students.   
Broh and Minicucci (2008) stated that the 2007 federal guidelines for racial/ethnic 
data collection marked the first time the federal government imposed data collection 
requirements on institutions of higher education.  Institutions of higher education have been 
directly impacted by the U.S. government through its required reporting metrics established 
for race and ethnicity designations by the U.S. Department of Education.  These metrics 
resulted in mandated reporting procedures for institutions for higher education through 
required reporting procedures for the Institutional Postsecondary Educational Data System. 
It has been argued by institutions of higher education that the federal mandated 
changes to race/ethnicity reporting do not necessarily meet the needs of higher education 
institutions.  Two primary arguments were highlighted by Broh and Minicucci (2008) as 
effective counterpoints.  These counterpoints include a stated a concern that the new federal 
guidelines do not take into account specific and unique needs of higher education institutions 
as a result of noninclusion of the higher education community in their formulation, thus 
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resulting in the adoption of new data collection standards on race and ethnicity that are 
problematic for data collection and effective utilization.  Of particular concern was the 
specific language of the race/ethnicity question as it impacted accuracy for student reporting, 
in addition to concerns about the possibility of offending students by the mandated question 
layout and corresponding reporting.  The new question structure utilizes a force option 
strategy, requesting students to first respond to an ethnicity question by responding “yes” or 
“no” to associating themselves with Hispanic or Latina/o as an ethnicity.  Students force 
optioned to respond “no” for Hispanic/Latino are asked to respond to a race question and 
associate with one of the following racial categories: American Indian, Asian, Black or 
African American, Native Hawaiian or other Pacific Islander, White, or two or more races 
(Broh & Minicucci, 2008, p. 4). 
Based on these changes and standard current guidelines for higher education and NSF 
data collection protocols, the standard designated two-question format was adopted for the 
purposes of this study and presented as such in the SSSL survey instrument disseminated at 
SSSL Sample College in spring of 2013. 
Hispanic/Latino Ethnicity  
Mandated federal reporting standards for institutions of higher education changed the 
terminology of Hispanic/Latino to be an all-inclusive identifier of ethnicity for individuals 
identifying themselves as Hispanic/Latino.  This change was decided without taking into 
account the subracial groups that encompass individuals falling under this rather large and 
ambiguous label.  The issue of the Hispanic/Latina/o label has emerged as a point of 
discussion in current literature.   
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Gracia (1999) presented a comprehensive argument for Hispanic/Latino identity.  
Alcoff (2005) stated that Gracia had articulated “the most astute and sustained discussion of 
the topic written to date” (p. 396).  A review of Gracia’s work was summarized in his 2008 
Latinos in America, a text that draws heavily on a variety of previous articles to this topic.  
What emerged was a challenge for Latinas/os regarding the general lumping of all 
individuals into a singular group and, of course, an appropriate ethnic label.  Gracia (2008) 
suggested that both the Latina/o and Hispanic labels present challenges as effective labels/ 
descriptors for such a broad and diverse group of individuals.  The Hispanic label is not 
appreciated by some Latinas/os, as it carries a connotation of Spanish combined with neglect 
for Latin America.  The Latina/o label is not appreciated by some, as for some individuals it 
ignores both history and culture and raises questions about the loss of the identity of 
Americans.  In Latinos in America, Gracia (2008) supported the role of an ethnic label such 
as Latina/o, stating that “one subscribes to essentialism, or that identities are exclusive to 
each other” (p. 12), further arguing for the possibility that one person or persons can share a 
variety of identities, some specific and some not, thus affording the ability to share a 
common label such as Hispanic or Latina/o. 
Alcoff (2005), building on of the work of Gracia (1999), argued for the merits of 
utilization of the label Latino with three specific points of support.  These included, first, 
inclusion of North, Central, and South Americas as important to understanding the “political 
condition” of Latinos in the United States (p. 405).  Second, historically the term Latina/o 
best corresponds to political colonialism occurring in the United States.  Finally, the use of 
the term Latina/o provides political and economic relevance, whereas as the term Hispanic 
may risk the loss of political solidarity (p. 405).  Based on the work of Gracia (1999, 2008) 
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and Alcoff (2005), an ethnic label of Latina/o was adopted for the purpose of this research 
study to most effectively describe the student population aggregate examined.  As a result, 
Latina/o was selected as the preferred comprehensive label utilized for this combined 
subcultured ethnic group for the purpose of this study, noting that Hispanic also is utilized 
interchangeably when referencing some literature and/or federal or state statistics. 
Latina/o Representation in the Population  
National 
Latina/o community college students served as the focal population for this study.  
This group is the largest ethnic minority population in the United States.  By its size, this 
group represents a large population of potential students to influence STEM degree 
production.  Latinas/os represent 16% of the U.S. population, or 50.5 million individuals 
(U.S. Census, 2011b), and it is the fastest growing demographic from 2000–2010 with a 
growth rate of 43% (Pew Hispanic Center, 2011).  It is noteworthy that, beyond size and 
growth of population, Latina/o college students trail peers in regard to degree completion and 
obtainment.  As of the 2010 U.S. Census (U.S. Census Bureau, 2010c), only 13.9% were 
college graduates, as compared to 30.3% of Whites and 19.8% of Blacks.  This deficit in 
relation to peer ethnic groups illustrates the significant opportunity for degree attainment 
improvement and, when combined with population growth, illustrates their unique potential 
for STEM degree production, combined with an opportunity to increase the overall total 
number of Latinas/os with an earned college degree.   
A report by the U.S. Census Bureau (2012a) illustrated that Hispanic students 
represent the largest underrepresented ethnic group within the 15–19 years of age category, 
with a projected 5 million students in this category projected by 2015.  In addition, it was 
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estimated that the number of college age Latina/o individuals will increase from 3 million to 
more than 8 million by 2040; however, these numbers are not expected to translate into a 
significant increase in college enrollments (Cole & Espinoza, 2008).  This presents an 
opportunity for information garnered from this study and future studies to directly influence 
higher education programs and services to effectively increase Latina/o enrollments and 
subsequent degree production in higher education. 
Enrollment in Higher Education 
Recent data from the 2010 U.S. Census supported the importance of the Latina/o 
population to higher education through the substantial numbers the Latina/o ethnic group 
represents.  Latinas/os are the largest underrepresented minority demographic in the United 
States.  From the 2010 Census, Latina/o U.S. citizens numbered over 50.5 million.  This 
compares to 39 million Blacks, 14.5 million Asians, 540,000 Native Hawaiians/Pacific 
Islanders, and 9 million identifying with two or more races/not Hispanic/Latina/o (U.S. 
Census Bureau, 2011c).  White citizens represented a dominant population of 223 million 
(Figure 1). 
When considering the impact of Latina/o students on higher education, traditional 
college-age U.S. Latina/o residents 18–24 years of age represent 6.1 million potential 
students compared to 17.5 million White individuals (the dominant population), 4.4 million 
Blacks, 1.5 million Asians, 0.3 million American Indians/Alaskan Natives, 0.06 million 
Native Hawaiians/Pacific Islanders, and 0.7 individuals identifying with two or more 
races/non-Hispanic/Latina/o (U.S. Census Bureau, 2012a).  Thus Latinas/os are the largest 
demographic of potential non-White college-bound students as they represent the largest 
ethnic minority population in the United States (Figure 2). 
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Figure 1. U.S. population by race/ethnicity, 2010 U.S. Census. Adapted from Overview of 
Race and Hispanic Origin, by the U.S. Census Bureau, 2011c. 
 
 
Figure 2. College-age population by ethnicity/race. Adapted from “Hispanic-Origin Status, 
and Age, 2010–2015” in Table 12: Resident Population of Projections by Race, by the U.S. 
Census Bureau, 2012a. 
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Cook and Cordova (2007) completed the Minority in Education report for the 
American Council of Education, which included results illustrative of the significant growth 
potential of Latina/o student enrollment in college.  They reported that the percentage of 
Latina/o student enrollment in college was 36.5% in 2000 and had risen to 37.6% in 2005.  
However, when compared to 48.7% for White students in 2005, they illustrated that Latina/o 
students lacked in enrollment percentage equity in postsecondary education.  The statistics 
shown in Figures 1 and 2 illustrate the potential of the Latina/o ethnic group for increased 
higher education enrollments.  Latina/o students represent the largest underrepresented ethnic 
group in the United States, with a difference of 12.8 million citizens in the United States, as 
compared to Blacks, the next leading underrepresented ethnic population.  In regard to higher 
education, Latina/o students again led all underrepresented minority groups, leading Blacks 
by 1.8 million potential students within the 18–24 year of age demographic group. (U.S. 
Census Bureau, 2011b).  These statistics illustrate the dominant influence Latina/o students 
represent to higher education and for STEM degree production. 
Due to their size and growth as an ethnic group, Latina/o students represent 
significant potential for increased enrollment and degree production in higher education.  As 
stated within a research report published in an Excelencia in Education publication (Santiago, 
2011), anticipated growth of the Latina/o college age population is projected to be 88% 
between 2005 and 2022, whereas the White majority college age student population is 
expected in to increase only 15% in the same time period (p. 8).  Additionally, college 
enrollment increases are expected to be the largest for Latina/o students, with projected 
increases between 2007–2018 to be 38%, compared to 4% for Whites, 26% for Blacks, 29% 
for Asians/Pacific Islanders, and 32% for American Indians/Alaskan natives, with Latina/o 
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students enrolling primarily in the states/territories of California, Texas, Florida, and Puerto 
Rico and the majority enrolling in California (p. 9).  Finally, to close the equity gap, Santiago 
(2011) projected that Latina/o students must earn 5.5 million degrees to help the nation meet 
its educational goals by 2020 (p. 11).  Also, the U.S. Census Bureau (2012b) illustrated 
enrollment trends of significant population growth in higher education, showing growth in 
enrollment of the 18–24 year of age demographic group from 0.3 in 1980 to 1.5 in 2009.  The 
Condition of Education (Aud et al. 2010) report included 2008 fall enrollment numbers, 
highlighting Latina/o student substantial enrollment total of 2.2 million students (11.0% of 
total student enrollment) compared to the leading underrepresented minority group, Blacks, 
with a total enrollment of 2.6 (13.5% of total enrollment; Aud et al., 2010, p. 116).  Latina/o 
enrollments in degree-granting institutions illustrate significant 40-year growth: 4% Latina/o 
enrollment in 1980, 6% in 1990, 10% in 2000, and 14% in 2010, a growth of 10% in total 
undergraduate enrollments within 40 years (NCES, 2011).  These statistics illustrate the 
potential impact of Latina/o students represent to higher education and to future STEM 
degree production opportunities.   
Bachelor’s degree. Due to their current lack of college graduates, as an ethnic group 
Latina/o students represent significant potential for increased undergraduate bachelor’s 
degree production in higher education.  The educational challenge in higher education for 
Latina/o students is that bachelor’s degree attainment is extraordinarily low when compared 
to White students.  The NSF (2013c) provided statistics that illustrate trends regarding 
bachelor’s degree completion, including a comparison between 2008 and 2010 cohorts.  As 
described earlier, due to recent data collection mandated changes for higher education by the 
federal government, prior to 2008 national data collection did not include more than one race 
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for Hispanics/Latinas/os.  As such, comparing data from 2008–2010 provides a direct 
comparison.   
In 2008, Latina/o students were awarded a total of 131,695 bachelor’s degrees 
compared to a total of 147,205 bachelor’s degrees awarded in 2010, an increase of 15,510 
total degrees.  In comparison, in 2008 a total of 1.05 million White students and in 2010 a 
total of 1.08 million White students earned a bachelor’s degree, an increase of 30,909 
students in the same period.  This means that Whites students increased their degree 
attainment by 15,399 more degrees than did Latina/o students in the same time period.  When 
considering the 2010 U.S. Census population, the 2010 degree attainment total for Latina/o 
students represents was of only 2.3% within the 18–24 year of age demographic group.  The 
2010 degree attainment total for White students was 7.4% for the same age 18–24 year age 
demographic group, a difference of 5.1% between White students and Latina/o students in 
the same.  As shown in Figure 3, Latina/o students also trailed Black student bachelor’s 
 
 
 
Figure 3. Comparison of bachelor’s degree attainment among ethnic groups, 2008 and 2010. 
Adapted from Women, Minorities and Persons with Disabilities in Science and Engineering, 
by the National Science Foundation, 2013c, Table 5-3. 
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degree production both in 2008 and 2010, with the gap closing but still trailing /Black 
students by 5,199 bachelor’s degrees in 2010 (NSF, 2013c).  These statistics suggest the 
importance of including the constructs of Academic Achievement and Transfer Capital in a 
vocational choice model, which were thus included in the STEM-VC model examined for 
this study. 
Associate’s degree. As many Latina/o students choose community colleges as their 
preferred pathway to higher education, statistics on associate’s degree attainment are 
important.  These statistics illustrate different noteworthy findings at the associate’s degree 
level.  For all associate’s degrees, Latina/o students earned 89,899 degrees in 2008 and 
110,056 degrees in 2010.  White students, the key comparative group for this study, earned 
467,389 degrees in 2008 and 513,086 for 2010, a total of 403,030 total associate’s degrees 
more than Latina/o students in the 2010 academic year (NSF, 2013c).  A difference also 
emerged in comparing Latina/o student associate’s degree attainment to the that of the other 
underrepresented groups: Asian/Pacific Islander students earned 36,754 degrees in 2008 and 
41,472 degrees in 2010, Black students earned 89,074 degrees in 2008 and 105,503 degrees 
in 2010, American Indian/Alaska Native students earned 8,256 degrees in 2008 and 9,589 
degrees in 2010, and students identifying as being in the other or unknown categories earned 
49,781 degrees and 60,515, respectively in the same time frame (Figure 4; NSF, 2013c).  
These numbers illustrate that in 2010 Latina/o students led all underrepresented minority 
students as associate’s degree earners, earning 4,553 degrees more than the next highest 
group.  This gap had widened considerably since 2008, when the number associate’s degrees 
earned by Latina/o students exceeded that earned by African American/Black students by 
only 825.  These statistics highlight the important role of community colleges have played  
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Figure 4. Comparison of total associate’s degrees attained, 2008 and 2010. Adapted from 
Women, Minorities and Persons with Disabilities in Science and Engineering, by the 
National Science Foundation, 2013c, Table 5-3. 
 
for Latina/o students’ higher education learning and confirms the status of community 
colleges as a preferred pathway for Latina/o students in higher education and consequently 
the institutional choice selected for examination in this study. 
In the State of Florida 
 Demographic data obtained from the 2010 U.S. Census illustrated that the state of 
Florida has a significant Hispanic/Latino population (U.S. Census, 2011a).  This large 
population serves as a direct pipeline of Hispanic/Latino students to higher education in the 
state.  In fact, Florida has the third largest Hispanic/Latino population in the United States at 
just over 4 million; California has the largest Hispanic/Latino population at 14 million and 
Texas is second at 9.5 million).  The total population of Hispanics/Latinos in Florida was 4.2 
million, 22.5% of Florida’s population (U.S. Census, 2011a).  The mean age for the Latina/a 
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population was 33 years compared to a mean age of 44 years for Whites.  Age breakdown 
was almost even for Latinas/os in the state: A population of 779,000 Hispanics/Latinos 
comprised the traditional college age group of 18–29 years, and 779,000 Hispanics/Latinos 
were traditional K–12 age, as compared to a little over 1 million for Whites.  Latinas/os are 
the largest ethnic minority next to Whites, who dominate in the state K–12 education system.  
This again illustrates the importance of Hispanic/Latino individuals to the higher education 
pipeline and STEM degree production for the state of Florida.   
A significant Hispanic/Latino population has been documented to live in the counties 
where SSSL Sample College is housed: Lake County’s population is 12.1% Hispanic/ Latino, 
Orange County’s is 26.9% Hispanic/Latino, Osceola County’s is 45.5% Hispanic/ Latino, 
and Seminole County’s is 17.1% Hispanic/Latino.  This illustrates a strong Latina/o 
population base from which SSSL Sample College draws a strong Latina/o enrollment (U.S. 
Census 2010b). 
White Students as Comparative Group  
White students were chosen as the comparative group for this study due to their 
dominant status in higher education, the U.S. economy, and STEM major enrollment.  Fry 
(2004) commented on White students being a dominant comparative population for Latina/o 
students, stating in a Pew Hispanic Center report that, on average, White students are more 
likely to graduate with a bachelor’s degree than are Hispanic students.  In fact, the U.S. 
Department of Education’s NCES (2012) Condition of Education report stated that, for the 
2009–2010 student cohorts, White students earned 1.2 million bachelor’s degrees, compared 
to Latina/o students earning 147,205 bachelor’s degrees, a difference of over 1 million 
(Figure 5). 
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Figure 5. Total bachelor’s degrees earned: comparison between White and Latina/o students, 
2009–2010. Adapted from The Condition of Education (NCES 2012-045), by the U.S. 
Department of Education, National Center for Educational Statistics, 2012a. 
 
This trend held true as well for associate’s degrees earned in 2009–2010, as White 
students earned 552,863 associate’s degrees versus 112,211 associate’s degrees earned by 
Latina/o students, a difference of 440,652 (please see Figure 6).  Thus White students 
predominantly earn a higher number of degrees at both the bachelor’s and associate’s degree 
levels.  When reflecting that Latina/o students predominantly enroll at community colleges, 
the lack of Latina/o associate’s degree generation at the community college level, when 
compared to Whites, is noteworthy.  These statistics emphasize the opportunity to increase 
Latina/o enrollments in higher education. 
STEM major enrollments revealed additional findings.  A report from the Department 
of Education (NCES, 2009) examining students who studied in STEM majors illustrates that, 
although Latina/o students did trail White students in bachelor’s degree attainment,  
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Figure 6. Percentage of associate’s degrees earned: comparison between White and Latina/o 
students, 2009–2010. Adapted from The Condition of Education (NCES 2012-045), by the 
U.S. Department of Education, National Center for Educational Statistics, 2012a. 
 
percentage-wise they led White students in choosing STEM fields as their preferred field of 
study.  From the 1995–1996 cohort, 22.8 % of Latina/o respondents reported a STEM major 
choice compared to 21.5% of White students.  In fact, within this cohort, Latina/o students 
had the highest percentage of all other groups choosing stem majors with the exception of 
Asians/Pacific Islanders at 47.4% (NCES, 2009, p. 8).  This same study examined the 2001 
cohort and reported the following degree attainment findings: Latina/o students completed 
their STEM degree at a rate of 33.1% compared to White students at 43.9%, and Latina/o 
students left postsecondary education at much higher percentage rate than did White 
students, leaving at a rate of 31.6% compared to 24.6% for White students (NCES, 2009, p. 
15).  See Figure 7. 
The departure rate of Latina/o students from higher education and failure of students 
to complete a STEM degree, although not within the specific scope of this study, is of  
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Figure 7. STEM degree selection, degree completion, and higher education departure: 
comparison of Whites to Latinas/os. Adapted from Students Who Study Science, Technology, 
Engineering, and Math (STEM) in Postsecondary Education (NCES 2009-161), by the U.S. 
Department of Education, National Center for Education Statistics, 2009. 
 
concern and noteworthy for the potential future research and possible longitudinal 
examination of this population.  For the purpose of this study, a comparison of Latina/o 
students with White students was important and appropriate as White students represented 
the dominant majority of both STEM professionals and ethnic groups both choosing and 
earning STEM degrees.  Such a comparison provided an opportunity to understand further 
unique differences specific to Latina/o students and potential opportunities to enhance STEM 
degree vocational choice.   
STEM Undergraduate Education Obtainment  
STEM degree production has also become a priority for the federal government based 
on economic demands and U.S. interests.  President Obama announced that the production of 
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a STEM-educated work force is vital to our country’s national security and challenged 
government and educational agencies that the United States must not allow it to be 
outcompeted in STEM fields (Burke & McNeil, 2011).  The NSF (2011) also responded by 
highlighting STEM education goals in the NSF Strategic Plan for Fiscal Years 2011–2016.  
Stating the nation must maintain a robust STEM workforce, it addressed the issue of baby 
boomer retirements in the scientists, engineer, and educator’s workforce and the significant 
demands that has placed on the nation’s talent pools in these fields of study.  The strategic 
plan cited the need to draw from all areas of the nation’s underrepresented populations to 
meet the STEM field demands.  With a primary goal and performance measure of integrating 
research and education, the strategic plan highlighted specific measures including those to 
track career trajectories of students and post docs, hone partnerships between academia and 
industry, and build capacity for partnership between the country’s intellectual power and 
body of research.  This vision clearly articulated priorities to create links between schools, 
community colleges, 4-year colleges and universities and to increase the scientific literacy of 
society as examples of some goals highlighted in support of STEM (NSF, 2011, pp. 2–14).   
The lack of students selecting STEM as a vocational choice, combined with only 
7.3% of students completing the bachelor’s degree of particular interest, serves as a stark 
challenge in regard to generating STEM degree attainment for community college students.  
As such, STEM vocational choice at transfer was chosen as the key dependent variable for 
the purpose of this study. 
The overall number of students in the nation’s higher education system selecting 
STEM field majors is low, and among underrepresented minority college students it is much 
lower.  This is evidenced by statistics provided by the NCES (2009), which reported that in 
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2003–2004 only 14% of all undergraduates enrolled in U.S. postsecondary institutions chose 
to enroll in a STEM field, including 5% in computer/information sciences, 4% in 
engineering/engineering technology, 3% in biological/agricultural sciences, and less than 1% 
in physical sciences and mathematics (p. 3; see Figure 8).  From 1995–1996 to 2001, the 
percentage of students who entered a STEM field was 23%, leaving 72% who chose to not 
major in a STEM field during the same time period. 
Data from the NSF (2013c) about science and engineering degrees in STEM fields 
demonstrated the importance of increasing the number of Latina/o students entering STEM 
vocational majors.  Latina/o students in all science and engineering fields earned 40,877 
bachelor’s degrees in 2008 and 46,336 degrees in 2010, a positive gain of 5,459 total 
degrees.  Whites students earned 316,982 degrees in 2008 and 326,643 degrees in 2010, a  
 
 
Figure 8. STEM field enrollment percentages. Adapted from Students Who Study Science, 
Technology, Engineering, and Math (STEM) in Postsecondary Education (NCES 2009-161), 
by the U.S. Department of Education, National Center for Education Statistics, 2009. 
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substantial difference (NSF, 2013c).  As for other underrepresented groups, Asian/Pacific 
Islander students earned 47,323 bachelor’s degrees in science and engineering in 2008 and 
50,367 in 2010, leading Latina/o students by 4,031 total degrees (Figure 9).  Black students 
earned 41,263 bachelor’s degrees in science and engineering in 2008 and 43,428 in 2010, 
third highest behind Latina/o students in total science and engineering degree attainment in 
2010.  American Indian/Alaskan Native students earned degrees 3,392 bachelor’s degrees in 
science and engineering in 2008 and 3,624 in 2010,and students identifying as other or 
unknown earned 29,805 degrees in 2008 and 36,745 degrees in 2010, rounding out the 
bottom tier of degree earners. (NSF, 2013c).   
 
 
Figure 9. Number of bachelor’s degrees earned in science and engineering by race/ethnicity 
in 2008 and 2010. Adapted from Women, Minorities and Persons with Disabilities in Science 
and Engineering, by the National Science Foundation, 2013c, Table 5-3. 
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STEM Education Degree Attainment in Florida 
 The Florida Center for Research in Science, Technology, Engineering, and 
Mathematics ([FCR-STEM], 2010) published a statewide report in regard to STEM degree 
production metrics and measured degree attainment.  An important metric in regard to 
student preparation to enter a STEM field is K–12 performance measures.  Several 
interesting facts emerged from this report.  First, less than 50% of K–12 students performed 
at grade level in science; however this was much different in mathematics, as students 
illustrated stronger performance and test score gains in the last several years.  Of the counties 
in which SSSL Sample College is located, 63–68% of K–12 students were grade level or 
above in mathematics.  This suggests that students served by SSSL Sample College had 
lower placement scores in math and science at the K–12 level than did those in other counties 
and may require additional remediation preparation for college-level course work (FCR-
STEM, 2010, pp. 18–21).   
 As an ethnic group, White students were identified as having higher K–12 preparation 
and bachelor’s degree attainment than did Hispanic students.  Hispanic students, however, 
were shown to have the highest scores of underrepresented groups.  Asians were the 
racial/ethnic group with the most students enrolled in STEM degree programs, and both 
Whites and Hispanics were underrepresented in STEM field enrollments.  In regard to 
academic achievement, among White students 77% of students in grades 3–10 were at or 
above grade level, compared to 62% of Hispanic students (FCR-STEM, 2010, p. 22).  
Graduation statistics yielded a similar trend: Not counting GEDs, 82% of White students 
graduated compared to 75% of Hispanic students (FCR-STEM, 2010, p. 29).  These statistics 
illustrate that Hispanic students had lower graduation rates and college level preparation 
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levels than did Whites in Florida, thus substantiating the need for examining STEM 
vocational choice in community colleges in Florida.  This agrees national statistics that 
showed the position of Hispanic students as not performing at the level of White majority 
students in the K–12 education systems but leading other underrepresented ethnic minorities, 
excluding Asians. 
 STEM degree choice in higher education, the need for remedial education in STEM-
related coursework, and STEM degree production in Florida followed national patterns.  A 
marked difference between the two higher education systems in Florida was apparent in the 
enrollment numbers of students requiring remediation.  In the Florida College System, 44% 
of students required remediation in mathematics, 32% in reading, and 27% in writing, 
whereas the university system had far lower percentages of students requiring remediation: 
3% in mathematics, 2% in reading, and 2% in writing.  This suggests that, for the Florida 
College System, students who require remedial instruction in STEM-related course work 
should be included in the dataset of Latina/o students examined.  Also, across Florida, 
students’ enrollment in STEM majors illustrated their definitive preference for two specific 
STEM majors: engineering and biological sciences, both with 9% overall enrollment for the 
2008–2009 freshmen entering class (FCR-STEM, 2010, p. 30).   
 The total number of bachelor’s degrees awarded in STEM fields is an important 
metric.  In Florida, from this select cohort of graduates STEM bachelor’s degrees were 
generated in the following academic major areas: 4,000 in health sciences, 2,700 in 
engineering, 2,000 in biological sciences, 500 in computer/information sciences, and 300 in 
mathematics (FCR-STEM, 2010, p. 31).  Florida had 5.8% STEM graduates compared to 
8.1% in the nation as a whole; thus Florida trails the U.S. average, suggesting the need for 
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additional STEM degree attainment in Florida is a necessary priority and supporting studies 
such as this one (FCR-STEM, 2010, p. 35).   
Finally, in regard to the 2007–2008 student cohorts, White students led all racial/ 
ethnic groups, except Asian students, in bachelor’s degrees awarded in various STEM 
disciplines: Whites represented 55% of graduates and Hispanics 20% of degrees awarded in 
engineering, Whites represented 50% and Hispanics 20% of degrees awarded in computer/ 
information sciences, Whites represented 52% and Hispanics 18% of degrees awarded in 
biological sciences, Whites represented 58% and Hispanics 19% of degrees awarded in the 
physical sciences, Whites represented 70% and Hispanics 10% of degrees awarded in 
mathematics, and Whites represented 55% and Hispanics 15% of degrees awarded health 
professions (FCR-STEM, 2010, p. 38).  These statistics illustrate the potential in the 
education pipeline Latina/o students have for STEM degree generation when one considers 
the differences in the percentage of degrees attained relative to the growing numbers of 
Latina/o students entering higher education in Florida.  This also showed a consistent pattern 
relative to national data and supported the importance of examining factors associated with 
STEM vocational choice and transfer intention for Latina/o students. 
SSSL Sample College has limited data available, as provided by its Institutional 
Research division, regarding individual program enrollment breakdowns either by 
race/ethnicity or by STEM degrees.  No formal STEM degree enrollment reporting is 
evident; only total program enrollment numbers in majors and in remedial coursework are 
available.  In fall 2012, a total 6, 971 students (2% of SSSL Sample College’s total 
enrollment) were enrolled in college prep (remedial) coursework in mathematics, 2,819 
students (1%) were enrolled in remedial reading, and 1,895 students (<1%) in remedial 
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writing (SSSL Sample College Institutional Research, 2013a).  Thus the total number and 
percentage of students enrolled in remedial course work was small. 
Assessment of formal degree programs is difficult when focusing simply on SSSL 
Sample College, as degrees there are focused at the associate’s level with the exception of the 
two bachelor’s degree programs.  Enrollment/graduation numbers have not yet been reported 
for the bachelor’s degree programs by Institutional Research at Sample SSSL College due to 
the newness of these programs; however for the Florida College System as a whole, only 
2,729 students were enrolled in bachelor’s degree programs, a small number of students 
(Florida College System, 2012).  Examining aggregate enrollment in STEM fields showed 
that the number of students enrolled in traditional STEM coursework credit areas were 
smaller than in non-STEM degree areas.  For fall 2012, biological sciences had enrollment of 
7,666 students, engineering had 828 students enrolled, health professions had 112 students, 
physical sciences had 4,861 students, and mathematics had 15,809 students enrolled in 
coursework (SSSL Sample College, 2013a).  These statistics show a need for greater 
vocational choice among SSSL Sample College students if increases in STEM degree 
attainment are to be realized in Florida. 
Role of Community Colleges as Educational Pathways 
Community colleges nationally are recognized for their role in providing educational 
pathways for thousands of students.  Tsapogas (2004) and Starobin and Laanan (2008) stated 
that approximately half of the nation’s college students pursuing education in a STEM field 
within a certain time frame had begun at a community college.  Long and Kurlaender (2009) 
stated that “community colleges play an important role in American higher education.  For 
many, they offer affordable access to postsecondary schooling” (p. 30).  Citing open 
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admission policies, low cost, and increased access, Long and Kurlaender identified 
community colleges as a significant pathway for many to higher education, allowing many to 
also improve academic records to increase the likelihood they would be admitted to 4-year 
institutions.  Mooney and Foley (2011) highlighted that “science, engineering, and health 
graduates include 50% bachelor’s level and 45% master level students [who] have indicated 
attending a community college” (p. 11). 
Community colleges are serving significant numbers of students, which is evidence of 
the unique and undeniable powerful role of community colleges in the U.S. higher education 
system.  Nationwide, 8 million students are served at 1,200 community college campuses 
with a strong emphasis of serving underrepresented students, who enroll in disproportionate 
numbers at community colleges.  This includes 52% of Hispanic students, 44% of African 
Americans, 55% of Native Americans, and 45% of Asian/Pacific Islander students 
(American Association of Community Colleges, 2011). 
Newly released data by the NSF (2013c), tabulated from the Integrated Postsecondary 
Education Data System, illustrate both historical and current enrollments at community 
colleges.  In 2008 at community college (2-year) institutions, enrollments totaled 7.0 million 
students; enrollment grew by 0.8 million total students in 2010, as illustrated by a total 
enrollment of 7.8 million students.  In comparison, 4-year colleges and universities had a 
total of 10.6 million enrolled students, only 2.8 million students more than at community 
colleges.  With 40% of all college students choosing to enroll in a community college in the 
2010 academic year, this is evidence of the definitive higher education pathway community 
colleges provide a significant number of students in the United States (Figure 10). 
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Community colleges and their role in educating students for STEM fields and 
infusing the STEM educational pipeline have gained momentum recently.  A national 
summit was sponsored and conducted by the National Research Council and the National 
Academy of Engineering.  The results of the summit were summarized by Olson et al. (2012) 
in Community Colleges in the Evolving STEM Education Landscape: A Summary of a 
Summit.  Notably, a key charge of the summit to community colleges was the need for 
community colleges to be involved in comprehensive and sustained efforts to increase 
participation of underrepresented minorities in STEM Education.  In addition, community 
colleges were charged with increasing student completion rates and increasing the number of 
students who earn STEM degrees through contributing to a shift in the perception of STEM 
 
 
Figure 10. Community college versus 4-year institution enrollments, 2010. Adapted from 
Women, Minorities and Persons with Disabilities in Science and Engineering, by the 
National Science Foundation, 2013c, Table 5-3.  
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being viewed as a “cool” major (Olson et al., 2012, p. 11).  This charge was based on current 
literature.  Hoffman, Starobin, Laanan, and Rivera (2010) stated that the “nation’s 
community colleges play a critical role in STEM education in strengthening economic self-
sustainability for citizens as well as economic prosperity for the communities the colleges 
serve.  Collectively, STEM education will boost the global competiveness of the nation” (p. 
89).  What is clear is that community colleges provide students, particularly underrepresented 
students; critical educational pathways that support STEM career exploration, academic 
preparation, and opportunities to transfer to 4-year institutions to potentially complete a 
STEM bachelor’s degree.  Specific variables and associated factors that directly influence 
community college Latina/o student intention to transfer in STEM fields are clearly shown as 
being critical for STEM pipeline development and important for strategic planning and 
program/curriculum development initiatives for community colleges to address STEM 
transfer intention as a means of increasing Latina/o student STEM degree completion.  An 
outcome of this study and an examination of the STEM-VC model have the potential to 
produce findings to further theory-to-practice applications to appropriately address this 
charge. 
Community Colleges as Educational Pathways for Latina/o Students 
Community colleges have been shown to be the dominant pathway to higher 
education for Latina/o community college students.  As an ethnic group, Latina/o students 
comprised 913,145 students enrolled in 2-year institutions as compared to 766,779 enrolled 
in 4-year institutions (Cook & Cordova, 2007, p. 13).  This represents a difference of 146,366 
more students enrolled in 2-year versus 4-year institutions in the 2004 academic year.  In a 
comparison with other underrepresented students, 2010 data from the NSF (2013b) illustrates 
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that their attendance in community colleges (2010 cohort) was 1,332,778 total students, as 
compared to 1,216,130 students enrolled in 4-year colleges and universities.  In addition, a 
total of 1,332,778 Latina/o college students were enrolled compared to 1,101,315 Black 
students, 447,764 Asian students, and 79,374 Native American students (NSF, 2013b); thus 
Latinas/os led all underrepresented minority groups in community college enrollment.  It is 
evident that Latina/o students have a higher tendency to enroll at community colleges. 
The number of associate’s degrees awarded by community colleges is 86% higher 
than two decades ago on average, but noteworthy for this study, the number of degrees 
awarded is 338% higher for Latina/o students and 204% higher for Blacks (Mullin, 2011, pp. 
17–18).  However, in regard to degree attainment measures, Latina/o college students have 
lower associate’s degree attainment and transfer rates than do other underrepresented 
minorities.  A U.S. Department of Education (NCES, 2011) community college outcomes 
report reported that Latina/o students achieved an associate’s degree attainment rate of 
17.6%, and a transfer rate of 15.9%, whereas Black students had a 19.8% associate’s degree 
attainment level and a transfer rate of 16.0%, and Asian students had a 29.4% associate’s 
degree attainment level and 31.6% transfer rate (Table 3-A).  This illustrates that, although 
Latina/o students led other underrepresented students in enrollment at community colleges, 
they trailed in community college outcomes.  This finding provides an illustration that 
potential exists to increase Latina/o college outcomes. 
The role of community colleges in educating Latina/o students is better understood 
when reviewing data comparing Latina/o student enrollments to the education pathways of 
White students.  The U.S. Department of Education (NCES, 2008a) reported that, among 
students enrolling immediately after high school, Latinas/os were the largest under-
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represented ethnic group, exceeding Asians/Pacific Islanders, Whites, Blacks, and students of 
more than one race, “46% as compared to 25%, 28%, 30%, and 24% respectively” (p. 15).  
As shown in Figure 11, data from the NSF (2013b) illustrate that Latina/o attendance in 
community colleges in 2010 comprised 1.3 million total students, as compared to 1.2 million 
students enrolled in 4-year colleges and universities.  This reflects a difference of over 
100,000 more Latina/o students choosing to attend a community college versus a 4-year 
institution.  In comparison, Whites attendance in the same year was 4.0 million at 2-year 
institutions, and 6.0 million students at 4-year institutions, a difference of almost 2 million 
students choosing a 4-year over a 2-year institution.   
 
 
 
Figure 11. Latina/o and White student enrollment by institution type, 2010 academic year. 
Adapted from Percentage Distribution for Undergraduate Enrollment of U.S. Residents in 
Degree-Granting Post Secondary Institutions, by Race/Ethnicity: Fall 1980, 1990, 2000, by 
the U.S. Department of Education, National Center for Educational Statistics, 2012b. 
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Evidence of the role of community colleges as a critical educational pathway to 
STEM degrees for Latina/o students is supported by current literature.  The first piece of 
evidence is the mission of community colleges.  As noted by Cohen and Brawer (2008), 
community colleges provide collegiate studies with specific outcomes to prepare students for 
transfer to 4-year institutions, offer vocational education to prepare students for jobs, offer 
developmental education for students underprepared for college course work, and provide 
community and multicultural educational initiatives.  Malcolm (2010) conducted a study on 
Latina/o STEM students and found that 61% of Latina/o STEM degree holders had attended 
community college at some point in their college career, with slightly more than 18% having 
earned an associate’s degree from a community college prior to the bachelor’s degree.  His 
study also highlighted that older and first-generation students utilized primarily community 
colleges as a pathway to a STEM bachelor’s degree, as 64% of Latina/o degree holders 
earning an associate’s degree were nontraditional student age (≥25 years) at the time they 
attained their bachelor’s degree.  A study conducted by Kurlaender (2006) focused 
specifically on a population of Latina/o students and examined community colleges a college 
choice for Latina/o students.  Kurlaender’s study identified that Latina/o students were more 
likely to enroll in community colleges than in 4-year institutions.  When compared to White 
students, the comparative group for this study as well, the difference was pronounced when 
accounting for socioeconomic factors, degree intention, prior academic achievement, and 
state differences.  Thus the mission of community colleges primes them to provide Latina/o 
students educational pathways specific to STEM degree pipeline development. 
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Factors Influencing Community College Choice  
So what are defining characteristics/benefits that make community colleges attractive 
options for Latina/o students?  Community colleges provide 
affordable tuition, flexible scheduling, small class sizes, access to faculty, and child 
care; in other words they accommodate the nontraditional students who may be older, 
who have greater family and financial responsibilities, and who may take a nonlinear 
path to degree completion. (Reyes, 2011, p. 243) 
Also, the appeal of community colleges in serving students by allowing students to 
earn credits toward bachelor’s degrees, their fit for student financial needs, and the 
opportunity to gain skills or knowledge for academic or job-related fields speaks to the 
attractiveness of community colleges for many students seeking higher education pathways 
(Mooney & Foley, 2011).  Rendón and Garza (1996) highlighted the role of community 
colleges in educating minority students as offering an affordable educational option for 
underrepresented students, offering admission criteria that provide college admission for 
students who may be less academically prepared, by their nature offering close proximity to 
home for students who are homebound, and providing professional preparation opportunities 
as key roles community colleges play in educating minority students in the United States.  
Dowd (2008) provided additional support, highlighting that community colleges offer 
students a more welcoming environment, smaller class sizes, flexible scheduling, and part-
time attendance options, as well as lower tuition and fees.  Finally, the role of parental 
influence in academic preparation and higher education pathways was noted in the literature.  
As cited by Malcolm (2010), nearly three-quarters of Latina/o STEM bachelor’s degree 
holders who utilized a community college as a higher educational pathway have parents who 
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do not hold a bachelor’s degree.  This suggests that many of these students are first-
generation college attendees and may lack mentorship upon entrance to higher education to 
understand educational pathways; thus community colleges provide a close-proximity-to-
home higher education experience that is easier to navigate than a traditional 4-year 
institution might be. 
Academic Success Culture for Latina/o Students 
Campus culture and student integration are important factors for Latina/o success.  
The research of Sylvia Hurtado in regard to campus culture illustrates this.  Hurtado’s 
research encompasses numerous studies conducted to examine campus climate or culture and 
Latina/o student transition as it related to student success and persistence (Hurtado & Carter, 
1997; Hurtado, Carter, & Spuler, 1996; Hurtado & Ponjuan, 2005).  In regard to college 
transition, Hurtado et al. (1996) reported that “research on Latino students has established 
that specific aspects of the transition to college are important to different dimensions of 
adjustment to college, including academic and social adjustment, personal-emotional 
adjustment, and feelings of attachment to the institution” (p. 329).  Additionally, Hurtado et 
al. found that  
experiences of discrimination have a depressing effect on Latino student feelings of 
attachment to the institution; however, it was the perception of racial/ethnic tension 
that was directly associated with lower levels of personal–emotional adjustment, 
attachment to the institution, and adjustment in the academic and social arenas. (p. 
151)  
Finally, the authors stated that even highly talented Latina/o students may have challenges 
adjusting to a college culture if they perceive the majority students do not view minority 
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students positively, conflicts emerge, or there is a lack of trust between the student and 
campus administration.  This illustrates the importance of including variables associated with 
student cultural transition.  These variables impact Latina/o student success, vocational 
choice and transfer intention, and as such, are reflected as key variables selected for 
examination as part of the STEM-VC, particularly under the latent factors of Self-Efficacy 
and Social Capital.   
The role of faculty in Latina/o student adjustment has been noted as important to 
student success.  The importance for faculty and campus administration to be perceived as 
student centered and involved in interactions with students results in increased academic 
adjustment success in the first year.  The role of faculty was emphasized in a 2008 study by 
Cole and Espinoza, who found that results from their study on Latina/o STEM students were 
consistent with other cited research in the literature emphasizing the role of faculty in 
enhancing academic achievement of Latina/o students when viewed by students as accessible 
and supportive.  Nora and Rendón (1990) posited that, to successfully impact Latina/o 
student success in higher education, students “who receive high degrees of encouragement 
from faculty, counselors, and administrators tend to earn more college credit hours.  Hispanic 
students who come to college with well-defined goals and strong commitment to study 
appeared to be more academically successful” (p. 238).  Finally, research by Rendón and 
Valadez (1993) further supported these key factors of impact for Latina/o student education.  
They found that the importance of family, economic considerations, knowledge of higher 
education systems, cultural understanding, and relationships with feeder schools and senior 
institutions all served as critical factors impacting students’ successful transfer from 
community colleges to 4-year institutions.  These findings provided evidence supportive of 
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the critical role of student validation, which is reflective of faculty/staff student advocacy.  
Student validation was identified for examination within the factor of Transfer Capital for 
this study. 
Degree Aspirations for Latina/o students/STEM Vocational Choice 
It is important to note that Latina/o students enrolled in community colleges enter 
with high aspirations for degree attainment.  In 2008 study of a large sample of Latina/o 
community college students in the state of Florida educational system, Hagedorn, Cypers, 
and Lester noted that “despite modes GPA, low college placement, and obstacles, community 
college students generally have high aspirations that often include graduate study” (p. 644). 
Several studies detailed in the literature had findings that further emphasized degree 
aspiration, in addition to providing a reflection on concerns with degree attainment.  Wang 
(2013) illustrated that factors including academic achievement and integration are important 
to STEM degree choice.  Swail, Cabrera, and Lee (2004) authored a report of a national 
longitudinal study, conducted by the Pew Charitable Trusts and University of Southern 
California Annenberg School of Communications, of 15,000 students eight graders, starting 
in 1988 with follow-up surveys every 2 years from 1990 to 2000, examining higher 
education patterns of Latina/o students.  Of this national cohort, 66% of Latina/o students 
enrolled and participated in higher education compared to 74.5% of White students (Swail et 
al., 2004, p. 5).  Aspirations of Latinas/os within the cohort reflected that 55% of students 
aspired to obtain a bachelor’s degree, a full 20% below the national average (p. 4).  
Furthermore, Fry (2004) stated that nearly 300,000 young Hispanic students graduate from 
high school, but fewer than 60,000 will complete a bachelor’s degree (p. 17).  Degree 
aspiration was a chosen as variable for inclusion in regard to a student’s vocational choice in 
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STEM, and was examined to understand if this trend of high degree aspiration agreed with 
the SSSL Sample College aggregate data. 
The key factor of finances has been identified as a negative impact for Latina/o 
student higher education degree aspirations.  Swail et al. (2004) identified family income and 
found that over half of Latina/o students in their study came from families with incomes of 
less than $25,000 per year, as compared to 23% White students with that level of annual 
income (p. 4).  Dowd (2008) provided a review of finance variables to causal modeling 
techniques to assess impacts of student debt.  She noted that the study of effects of student 
loans for Latina/o students has been limited due to the underrepresentation of this group in 4-
year institutions, due to the propensity of Latinas/os to depend on grants, resulting in them 
enrolling in 2-year schools (p. 237).  This was further illustrated by results of the Swail et al. 
(2004) study, which showed that students were more likely to choose institutions with a 
lower average cost of attendance; Latinas/os attended institutions with an average cost of 
$3,978, whereas the entire 1988 cohort had an average cost of $5,646.  Variables associated 
with student finances were selected for inclusion in this study under the Social Capital factor 
in the STEM-VC model. 
First-generation status and lack of social capital also was identified as a negative 
influence on student degree aspiration.  Cook and Cordova (2007) stated that, among high 
school graduates, an estimated 37.6% of Latina/o students enrolled in higher education, 10% 
less than the national average.  Their study highlighted challenges that served as causes for 
the lack of higher education participation, including the number of Latina/o students entering 
higher education as first-generation students, thus lacking social capital support in family 
mentorship and understanding availability of higher education pathways.  This was also 
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evidenced in the Swail et al. (2004) study, which documented that 49.4% of Latina/o youth 
represented by this data came from families with a parent who attended college and only 
14.1% had parents who had received a bachelor’s degree, as compared to 72% of students 
from the cohort having a parent with college attendance and 30%  with parents who had 
obtained a bachelor’s degree (pp. 4–6).  Latina/o students have been documented as delaying 
entry to higher education, often enrolling as part-time versus full-time students, exhibiting 
stop-out behavior, and having low college readiness and low transfer rates.  This also was 
reported in the Swail et al. study, with 23.3% of Latinas/os having delayed postsecondary 
entry, only 7.7% enrolling in selective 4-year institutions, a high percentage (38.6%) of part-
time attendance, a lower level of continuous postsecondary enrollment at 43% (compared to 
67% for White students in this study; pp. 4–6).  It is clear that these variables validate the 
importance of social capital as a construct to be explored for possible inclusion in the model 
examined for this study. 
Potential solutions for addressing student degree aspiration and STEM vocational 
choice was investigated in 2008.  The IBM Corporation held a gathering of 150 leaders in 
education, business, and government with a goal of increasing Latina/o student participating 
in STEM majors.  Entitled the Americas Competiveness Summit, one of its goals was to 
examine Latina/o student degree achievement compared to their White counterparts.  Of 
specific concern was the lack of Latina/o representation in STEM careers.  One presenter at 
the summit stated the following: “Creating more Latino STEM professionals is not just a 
matter of equal representation, it is also essential to maintaining America’s competitive edge 
in the global market” (IBM Corporation, 2008, p. 4).  Packard (2012) stated that the United 
States does not sufficiently tap the talents of the nation’s students.  This is evidenced 
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currently by the low representation of women, racial/ethnic-minority, low-income, first-
generation and nontraditional-age college students in many 4-year STEM degree programs 
(Bailey & Alfonso, 2005; Espinosa, 2011; NSF, 2007).  The lack of STEM degree production 
was further demonstrated by the National Action Council for Minorities in Engineering 
(2005) who reported that engineering degrees accounted for 5.5% of bachelor’s degrees 
awarded to Latina/o students nationally in 1995 but only 4.2% of degrees awarded in 2005, 
thus marking a decline in the number of engineering degrees awarded.   
With a specific focus on Latina/o participation in STEM careers, IBM Corporation’s 
(2008) Americas Competiveness Summit highlighted several areas of emphasis that were 
identified as opportunities to impact/improve STEM degree attainment.  Several 
recommendations provided additional justification for factors included within the scope of 
this study, including changes to educational curriculum, alignment among nongovernmental 
agencies, financial incentives for science and math teachers, and family participation.  In 
addition, challenges in regard to lack of role models to encourage STEM careers, lack of 
social capital in the form of family knowledge of the rich diversity of STEM-related 
jobs/careers, and families’ lack of knowledge to support their students in preparing for and 
succeeding in a STEM field were direct social capital issues highlighted.  Speaking to the 
field of engineering, Pete Marine, Senior Vice President and Chief of Technology and 
Innovation for the Quantum Group stated: 
To be an engineer in a Latin American country is one of the highest prestige 
professions one can have, right on part with a doctor.  There is a level of 
understanding in families about what it means to be an engineer.  There is a level of 
social status, of prestige, a challenge and financial outcome that is expected of it.  We 
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have lost this in the United States; we do not brand engineering. (IBM Corporation, 
2008, p. 6) 
This quote illustrates directly the issue of social capital for Latina/o students as a challenge to 
choosing a STEM vocation.  In addition, it was identified that additional challenges for 
Latina/o students to enter a STEM field included finances, parental involvement, and lack of 
validation from role models.  Observed variables from the SSSL instrument addressing these 
recommendation areas were included for examination. 
Studies Informative for Research Methodology 
This section highlights those studies that influenced the methodology of this study.  
Student vocational choice was a signature tenet of this study and was addressed by three 
specific studies: Lent et al. (2011), Byars-Winston et al. (2010), and Wang (2013).  Three 
additional studies, which informed the specific exogenous factors included, were Rendón’s 
(1994) study of student validation, a study by Kraemer (1995) who examined transfer 
intention, and a study by Laanan (2007) informative of transfer capital and instrumentation 
for this study.  Both the Rendón (1994) and Kraemer studies focused on populations of 
Latina/o students.  This section of the literature review concludes with an abbreviated 
overview of key theoretical frameworks that specifically influenced this study.  These 
frameworks are presented to afford the reader an understanding of both important preceding 
studies and theoretical frameworks that directly influenced the STEM-VC model introduced 
in this study. 
Statistical Analysis Methods 
Lent, Lopez, Sheu, and Lopez, Jr. (2011). A 2011 study by Robert Lent, Frederick 
Lopez, Hung-Bin Sheu, and Antonio Lopez, Jr. applied the SCCT model in examining 
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underrepresented students who were computing majors—a STEM application.  This was a 
comprehensive study that utilized an aggregate student dataset from 23 historically Black and 
27 predominately White institutions.  The study provided an example of an ethnic 
comparison, applying the SCCT model in comparing Black and White students and 
conducting both SEM and multigroup analysis.  The specific latent constructs of self-
efficacy, outcome expectations, interests, and goals were arranged for examination in a 
classic SCCT Y-shaped analysis structure.  In addition, the latent constructs of social 
supports, emulative of the STEM-VC Social Capital construct, and barriers were added for 
examination (Lent et al., 2011, p. 184).  The study’s purpose was to examine the explanatory 
adequacy and structural variance of the SCCT model using a large, racially and 
geographically diverse sample of computing majors with an emphasis on examining the 
application of the model across academic cohorts, gender, university type, and race/ethnicity 
(Lent et al., 2011, p. 186).  
Participants included 1,404 students who had declared or intended to declare a 
computing discipline at one of 23 Historically Black Colleges and Universities (HBCUs) or 
27 predominately White-enrolled institutions.  Students were measured across academic 
years; 34% (n = 479) were first-year students, 22% (n = 303) were second-year students, 
20% (n = 278) were third-year students, and 24% (n = 331) were fourth-year-or-more 
students.  The mean age of students represented by the aggregate data was 20.39 years, and 
72% (n = 1,102) were male and 28% (n = 392) were female.  Finally, the racial/ethnic 
composition of the sample was 45% Black, 37% White, 6% Asian, 5% Hispanic, and 7% 
other.  Computer majors represented in the aggregate data included students from “computer 
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science (41%), computer engineering (8%), computer information systems (6%), computer 
science technology (5%), and information technology (4%)” (Lent et al., 2011, p. 186).   
Utilizing a method of data collection similar to the present research study, Lent et al. 
(2011) utilized an online survey instrument for data collection for two consecutive spring 
terms: 2006, with 664 students completing the survey, and 2007, with 740 students 
completing the survey.  As with the SSSL instrument, self-efficacy was examined utilizing a 
4-item question series with Likert-type responses, similar to outcome expectations, which 
utilizes an 11-item scale.  Interests were determined by a ranking of majors, combined with a 
5-point Likert scale ranging from 1 to 5.  Educational goals were examined utilizing 4-item 
scales in regard to retention in a computing discipline.  A similar approach was utilized for 
supports and barriers.  This instrument used in the Lent et al. (2011) study is quite similar to 
the approach taken in the present research study, which utilized the SSSL survey and a 
subsequent data collection method.  Thus, this Lent et al. study provided support for the 
methodology of the STEM-VC model data collection and instrumentation method utilized in 
the present study. 
In the Lent et al. (2011) study, the findings demonstrated mean differences between 
type of university and gender of the students participating in the study.  Students at HBCUs 
illustrated higher academic and coping self-efficacy, outcome expectations, and social 
supports than did students at White-dominated institutions.  Additionally, women illustrated 
greater outcome expectations and supports, but lower interests than did men (findings were at 
the p <.01 significance level p. 187).  In addition, a series of SEM analyses was conducted on 
the sample as a whole as well as for various subsamples.  The analysis utilized was a two-
step process.  First, “measurement models were tested to determine the plausibility of six 
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factor representation of the latent constructs” (Lent et al., 2011, p. 188).  Three indices were 
utilized to measure model–data fit including comparative fit index (CFI), the root mean 
squared error of approximation (RMSEA), and the standardized root mean squared residual 
(SRMR).  CFI values greater than .90, RMSEA values of greater than .08, and SRMR values 
.08 were utilized as guiding scores for acceptable fit.  Results of the full sample analysis 
illustrated a good model fit (p < .001) with a CFI of .965, RMSEA of .051, and SRMR of 
.029 (Lent et al., 2011, p. 188).  The authors suggested that these findings supported the 
hypothesized six factor representation of the latent variables.  Findings for the structural 
model also yielded acceptable fit (p < .001) with a CFI of .942, RMSEA of .064, and SRMR 
of .056.  The authors noted that the structural model did not fit the data as well as the 
measurement model did, which suggested that the explanation of relationships among the 
factors may be improved.  In addition, outcome expectations did not yield a significant path 
to either interests or goals (Lent et al., 2011, p. 188). 
Lent et al. (2011) also conducted a multiple group analysis to examine fit across 
cohort, gender, university type, race/ethnicity, and educational level.  They found that two 
measurement models did not differ substantially, thus constructs measured were comparable 
across the groups.  Of particular interest for the purpose of this study were the findings that 
highlighted differences when comparing different ethnic groups, The analysis showed that 
each ethnic group demonstrated adequate model fit: for African Americans: CFI was .944, 
RMSEA was .059, and SRMR was .054, χ2(66, n = 638) = 211.30, p < .001; for European 
Americans, CFI was .948, RMSEA was .060, and SRMR was .049, χ2(66, n = 515) = 188.02, 
p < .001 (Lent et al., 2011, p. 189).  Differences identified between African American and 
White students found within a path score differential of self-efficacy to outcome expectations 
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was larger for White students than for African American students in this the study’s, which 
illustrates support for the analysis comparing a dominant and underrepresented ethnic student 
group and provided support for the method of analysis for the STEM-VC model. 
Byars-Winston et al. (2010). A recent study by Byars-Winston et al. (2010) 
investigated the academic interests and goals of 223 African American, Latina/o, Southeast 
Asian, and Native American undergraduate students in two distinct STEM fields: biological 
science and engineering.  This study is highlighted due to its similarity to the present study in 
terms of the population, which included Latina/o student, and STEM majors, method of 
analysis, which included SEM, and its theoretical grounding in Lent et al.’s (1994) SCCT 
model.  A review of this study and its findings directly informed the formulation the STEM-
VC model by use of the Y-shaped factor alignment of the SCCT model, exploration of 
factors consistent with the intention of this study, and the statistical method employed.   
The purpose of the Byars-Winston et al. (2010) study was to investigate the 
relationships between cognitive, contextual, and cultural factors and STEM interests and 
STEM degree goals.  The study’s focal population was a defined sample of underrepresented 
students attending a predominantly White campus.  The primary dependent variable selected 
was student’s vocational goal (p. 208).  Specific variables identified for analysis included 
academic self-efficacy, outcome expectations, interests, and perceptions of campus climate, 
with STEM degree goals as the dependent variable.  Organization of the model followed the 
Y-shaped SCCT model approach utilized by Lent et al. (1994, 2011), and SEM was used to 
test model fit (Byars-Winston et al., 2010, p. 211).  The specific method of analysis used in 
the study informed the use of SEM to test the STEM-VC model in this study, and the Y-
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shaped pathway/organization of variables directly informed the organization of variables for 
this study. 
Of the students surveyed for the Byars-Winston et al. (2010) study, the authors noted 
that approximately 8% of the total undergraduate population identified as an ethnic minority, 
with 7% underrepresented minority students in biological science and 5% in engineering (p. 
209).  The authors identified 350 students (150 in engineering, 200 in biological sciences) of 
the student population as eligible to participate in the survey and achieved a response rate of 
64% (N = 223 of 350 students) completing the survey.  Similar numbers of students 
responded from each STEM area: 109 from engineering and 114 from biological sciences.  
The demographic breakdown of the sample was 55 African American, 62 Latina/o, 49 
Southeast Asian, 8 Native American, and 48 bicultural students (Byars-Winston et al., 2010, 
p. 209).  Survey distribution utilizing an e-mail invitation and an on-line survey was similar 
to that of the present study.  Because of the small total student population, direct 
collaboration from faculty in each department and follow-up phone calls were utilized to 
encourage survey completion.  The survey took approximately 20 minutes to complete, and 
each participant received a five dollar gift card and was entered into a drawing (Byars-
Winston et al., 2010, p. 209). 
Data analysis included utilization of the following measures inductive of SEM.  A 
CFI threshold of .90 and chi-square statistic were utilized in the Byars-Winston et al. (2010) 
study.  In addition, a RMSEA of .06 and a SRMR equal to .05 or less were used in this study 
as indicators of model fit.  The total number of participants was less than 250, raising 
concerns about Type 2 error, a ratio between chi-square and degrees of freedom.  The Type 2 
error was provided as an additional benchmark and was included for the purpose of this 
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study.  It was noted by the authors that a nonsignificant chi-square value was desired, as it 
indicated that observed data fit the hypothesized model (Byars-Winston et al., 2010, p. 211).  
A significant effect was found for college, providing evidence that participants from the 
engineering cohort reported higher self-efficacy, interests in math/science, and outcome 
expectations and exhibited a higher positive perception of campus environment than did the 
biological sciences students.  Ethnic identity was a factor planned for inclusion, however it 
did not test as significant and was not included in the final pathway model (Byars-Winston et 
al., 2010, p. 212). 
Byars-Winston et al. (2010) substantiated the use of multigroup analysis, which was 
conducted utilizing SEM on the two groups of students.  The authors performed chi-square 
analyses difference tests for each path, “comparing previous tests to one with path 
constrained to invariance across groups” (Byars-Winston et al., 2010, p. 212).   
Findings by Byars-Winston et al. (2010) established that the relationships predicted 
by the SCCT model were demonstrated, however variance of effect differed by academic 
student group for the study’s sample.  The authors surmised that physical, social, and self-
evaluative consequences perceived from math/science goal attainment fostered interests in 
STEM degree aspirations.  A tested new factor introduced by these authors was perceived 
campus climate, which served as an example of building on the SCCT model by the 
introduction of a new construct.  This new variable illustrated effects on academic goals and 
suggested that students who were academically confident perceived a more positive campus 
climate than were those who were not academically confident.  The work of these authors 
informed the STEM-VC model and SEM methodology through the introduction and pathway 
development of a new variable for the original SCCT constructs and illustration of the 
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organization of variables within a structural framework for examination.  Finally, multigroup 
analysis between two groups in SEM was employed which additionally informed this study. 
Xueli Wang (2013). A recent application of the SCCT model emphasizing 
community colleges and 4-year institution students as comparative populations was a study 
by Xueli Wang (2013).  The specific focus of the study were factors that predicted student 
choice of STEM fields as the selected dependent variable of the study, directly influencing 
the choice of dependent variable for the present study.  Wang’s study utilized core constructs 
of the SCCT model inclusive of self-efficacy, interests and goals, contextual supports and 
barriers, person inputs, and choice actions related to STEM areas (p. 3).  Similar to the model 
posited for this study, additional factors of learning experiences in high school and college 
readiness were added for examination.  Wang hypothesized that  
students’ personal self-efficacy and learning experiences in high school affect student 
interests and goals in terms of choosing a STEM major.  College readiness influences 
the actual choice of STEM discipline.  STEM choice is also subject to contextual 
supports and barriers as well as person inputs. (p. 3)   
Methodology for Wang’s (2013) study included aggregate data gathered for a 2002 
longitudinal education study that purposefully examined high school students’ transition 
from K–12 to either community colleges or 4-year institutions, a key difference from the 
aggregate data examined in the present research study.  A survey was administered to 
students during their high school sophomore year, high school senior year, and 2 years after 
high school graduation.  Wang specifically examined students who had completed the first 
two surveys and who had enrolled in a community college or 4-year institution in 2006.  
Wang divided the sample data into two distinct groups, those who had enrolled in 4-year 
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institutions and those who had enrolled in 2-year community colleges, as a direct 
comparative population.  The two group comparison utilized by both Byars-Winston et al. 
(2010) and Wang informed the decision to compare two groups, Latina/o and White students, 
for this study. 
Wang (2013) noted that a CFA was conducted to measure latent variables proposed 
for the model.  These latent variables included math self-efficacy, exposure to math and 
science courses in K–12, and academic integration into college.  Wang utilized factor 
loadings, chi square, RMSEA, CFI, and the Tucker-Lewis Fit Index (TLI) to understand 
constructs that fit the data.  SEM was then employed to understand specific linkages among 
exogenous, endogenous, and mediating variables.  Wang specifically listed a data imputation 
method, utilizing multiple imputations; she addressed separately community college and 4-
year institutional enrollees based on the unique characteristics of each institutional type. 
Wang’s (2013) results demonstrated that CFA revealed a good statistical fit utilizing 
RMSEA (at .048), CFI (at .991), and TLI (at .991 and.988), which being within appropriate 
score ranges, indicated a good fit between the measurement model and the data.  All three 
high school independent variables of math self-efficacy, exposure to math and science 
courses, and high school math achievement were statistically significant in regard to effect on 
4-year college beginners choosing a STEM field.  However, the impact of high school 
variables on 2-year college beginners’ interest in STEM fields was not as substantial.  Math 
self-efficacy had a significant positive effect on 2-year college attendees, but it was weaker 
than for 4-year college attendees.  Math achievement in high school, however, had a direct 
impact on student’s vocational choice in STEM and was consistent for students at both 2-
year and 4-year institutions.  Remediation coursework was shown to have a detrimental 
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effect on STEM vocational choice, but marriage had a positive effect.  Also, academic 
integration had a significant positive effect on 4-year students’ choice of STEM but had a 
negative effect on 2-year college students.  Financial aid also was noted as positively 
impacting 4-year college attendees but having no effect for 2-year college students.   
The analytical approach employed by Wang, SEM, was similar to that used by both 
Lent et al. (2011) and Byars-Winston et al. (2010).  These three studies were utilized as 
justification for a CFA and SEM analytical approach for the present study.  Additionally, the 
analytical method of multigroup SEM analysis to understand unique differences between two 
specific comparative groups was employed.  Consequently, this researcher utilized a similar 
methodology to understand differences between Latina/o and White students.   
Building on SCCT: Introduction of New Factors for Examination 
Laanan (2004). In 2004, Laanan introduced a new survey instrument, the L-TSQ, 
designed to assess students’ transfer preparation and experience as they influence student 
success.  The L-TSQ is organized into three main elements, social demographics, community 
college expectations, and university experiences, combined with three additional sections that 
include academic ability, leadership ability, and hours spent per week on activities (Laanan, 
2004, pp. 338–339).  The survey was delivered to transfer students after transfer to allow for 
measurement after a student’s community college experience (Laanan, 2004, p. 337).  The L-
TSQ was consulted and directly informed the development of the SSSL instrument utilized 
for the purpose of the present study. 
A construct of interest for this study and chosen for inclusion in the STEM- VC 
model was the concept of transfer student capital.  A study by Laanan et al. (2011) 
specifically seeking to understand the complexity of the transfer experience and move 
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beyond the transfer shock concept, introduced a new concept of transfer student capital (p. 
177).  The instrument utilized in the study was the L-TSQ, administered to students after 
their transfer experience.  The Transfer Capital construct examined within the scope of the 
study included academic counseling experiences; perceptions of the transfer process; and 
experiences with faculty, learning, and study skills (Laanan et al., 2011, p. 184).  Findings 
from the study specific to the Transfer Capital block included academic counseling 
experiences and learning/study skills as significant in predicting academic transfer 
adjustment (p. 190).  As a result, transfer capital and variables associated with academic 
counseling and learning/study skills were chosen for examination in the present study as 
potential predictors of STEM vocational choice. 
Kraemer’s model of transfer intention/transfer persistence. Kraemer (1995) 
conducted a study of Hispanic community college students with a goal of identifying specific 
factors affecting student transfer behavior.  Included in her study were two specific 
dependent variables: transfer intention and transfer behavior.  Vocational choice was not 
included as a dependent variable, a significant difference from the hypothesized STEM-VC 
model tested in this study.  The hypothesized model for this study did share similar factors 
and target population with the present study; thus this study was helpful in guiding the final 
development and statistical analysis of the STEM-VC model.   
Kraemer (1995) conducted her research with 277 students at a private bilingual junior 
college in Illinois (p. 307).  Specific factors examined included exogenous factors of 
mathematics ability, family concerns, and encouragement, similar to the Social Capital 
construct in the STEM-VC model.  Intervening variables included academic integration, 
academic achievement, English, goal commitment, and institutional commitment (p. 308).  
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Kraemer was hypothesized the exogenous variables would have a direct effect on the 
proposed intervening variables.  For intervening variables, she hypothesized that academic 
and social integration, academic achievement, and English communication skills would have 
a direct effect on educational goal and institutional commitments, transfer intent, and transfer 
behavior.  Final commitments would have a direct effect on intent to transfer and transfer 
behavior, whereas a noncausal relationship would be identified between academic integration 
and academic achievement, academic and social integration, and educational goal and 
institutional commitment (Kraemer, 1995, p. 310). 
Statistical analysis in Kraemer’s (1995) study included a hypothesized causal model 
that utilized eight structural equations.  Parameter estimates for both the structural and 
measurement models were conducted, and factor loadings and unique variances for the 
model examined.  Measure of goodness indices also were examined for the model (p. 311–
312).  Specific findings demonstrated the psychometric properties of the items and scale 
utilized to measure latent constructs to be highly reliable and valid.  Three factors, including 
student’s math ability, academic performance and student transfer intention, were found to be 
significantly related to student transfer.  These findings supported the inclusion of academic 
performance and student self-efficacy as constructs in the STEM-VC model tested of the 
present study.  Statistical analysis for the present study also was informed by the work of 
Kraemer. 
Theoretical Framework 
Social cognitive career theory: Lent, Brown, and Hackett. The present study was 
specifically constructed from the work of Lent et al.’s (1994) SCCT, which focuses 
specifically on student vocational choice.  SCCT is a theoretical model that emerged in the 
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early 1990s and focuses specifically on the role of vocational choice.  This model proposes a 
theoretical framework from which to examine vocational choice and vocational interests, 
student self-efficacy, and social capital as noted exogenous factors selected for examination 
in this study.   
The SCCT model provides a theoretical framework for understanding college student 
career decision making and directly informed the inclusion of self-efficacy as an exogenous 
construct and vocational decision making as a viable dependent variable.  Based on the 
underpinnings of Bandura’s (1977) social cognitive theory, this model developed by Lent et 
al. (1994) frames three distinct aspects of the career decision making process, namely “the 
formation and elaboration of career-relevant interests, selection of academic and career 
choice options, and persistence in educational and occupational pursuits” (p. 79).  Social 
cognitive theory emphasizes the inclusion of additional constructs considered for the 1994 
SCCT model, including student self-efficacy, expected outcomes, and goal mechanisms with 
emphasis on how they interrelate with other contextual factors to influence student career 
persistence and choice.  The choice of anchoring the model on social cognitive theory was 
described by Lent et al. (1994) as purposeful due to “its ability to provide a useful framework 
for considering the diverse influences upon career development and most importantly, for 
suggesting common, central pathways through which these diverse factors affect career 
behavior” (p. 81).   
The SCCT model is hallmarked by a particular emphasis on personal self-efficacy, a 
key latent construct based on the work of Bandura (1977), which was utilized for data 
collection for the present study.  Self-efficacy was chosen for inclusion in the STEM-VC 
model as a key latent construct to be examined.  Self-efficacy refers to one’s specific beliefs 
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in one’s personal capabilities and subsequent impact on decision making.  Student self-
esteem is directly correlated with a student’s beliefs and thus is a natural construct associated 
with self-efficacy.  A large amount of research has indicated that self-efficacy can affect 
student performance and learning behaviors when considering a student’s choice of tasks, 
level of work, perseverance to achieve, and performance (Schunk, 2003, p. 195).  This 
provides an indicator of the potential impact developing self-efficacy has on student self-
esteem development.  In turn, this provides a direct correlation in the literature to possible 
impacts on student STEM major vocational choice as a viable outcome of increased self-
efficacy after community college enrollment.  Specific variables in the SSSL instrument that 
are related to self-efficacy and were chosen for analysis include student academic self-
confidence, personal self-confidence, willingness to take on challenging tasks, academic 
variables related to self-esteem and student performance, and variables associated with task 
and career decision making and related to the self-efficacy concept.   
As defined by Lent et al. (1994), self-efficacy includes individuals’ understanding of 
their personal capabilities to decide courses of action required to attain an expected level of 
performance.  Thus self-efficacy behaviors assist students in making decisions about their 
choice of activities and environment, combined with their personal level of effort, time 
expenditure, persistence, and reaction when faced with challenging obstacles or decisions.  
Self-efficacy was heavily borrowed from the introduction of Bandura’s theoretical model in 
1977 and in fact is noted by Lent et al. (1994) as heavily influential in the development of the 
SCCT.   
In addition to self-efficacy, two additional constructs were noted for SCCT inclusion 
as constructs by Lent et al. (1994): outcome expectations and vocational goals.  Outcome 
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expectations were defined as anticipated outcomes or results from participating in a particular 
task or event.  Career choice would suggest what the outcome is if, for example, one chooses 
a specific major.  Outcome expectations involve the imagined consequences or rewards of 
engagement related to a particular decision or behavior.  This could include monetary 
reward, social approval, or self-satisfaction as anticipated outcomes.  The third construct 
highlighted was goals.  Goals were seen by Lent et al. (1994) as having an important role in 
self-regulation behaviors.  The act of setting a goal, whether it be a certain degree aspiration, 
transfer planning, academic success in a course, etc., were described as guiding individual 
behavior. 
Lent et al. (1994) provided some recommendations for future research and theoretical 
expansion for their model.  Their recommendations included  
the proposal to future researchers to add additional segmental models that treat work 
adjustment issues and career/life milestones issues in greater depth and an elaboration 
of the model to better capture the issues, challenges, and obstacles that especially 
characterize the career development of particular groups of women and minority 
members. (p. 117) 
This second recommendation was adopted by this researcher with the adaption of the model 
for Latina/o community college students and the addition of two constructs, social capital and 
transfer capital, to better capture the issues/challenges and institutional interventions assisting 
Latina/o students in their career choice in STEM. 
The SCCT model has continued to evolve with ongoing research by Lent and 
colleagues.  An example, is the recent work of Lent, Lopez, Lopez, and Sheu (2008), which 
provided an updated SCCT model that was designed to predict interests and choice goals for 
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computing disciplines—a direct STEM application.  The 2008 model hypothesized by Lent 
et al. includes the primary constructs of Self-Efficacy, Outcome Expectations, Interests, and 
Major Choice Goals and added Social Supports and Social Barriers as two additional 
constructs or pathways in the career development process.  The additional social supports and 
barriers were defined as support and barriers in the social realm that might influence the 
career decision/persistence process.  The model was a good fit for both interest and career 
choice goals across both gender and ethnicity, supporting the choice to apply it to Latina/o 
students in STEM.  The present study continued research with a new application of the SCCT 
model and built on the original Lent at al. (1994) SCCT model. 
Social cognitive theory: Albert Bandura. Bandera (1977) defined self-efficacy as 
“a conviction that one can successfully execute the behavior required to produce outcome” 
(p. 193).  In addition, he noted that “perceived self-efficacy influences choice of behavior.  
People fear and tend to avoid threatening situations believed to exceed personal ability, and 
instead choose to involve themselves in activities that are less intimidating” (p.194).  This 
definition illustrates the significance of self-efficacy for student decision making, particularly 
when accounting for what can be difficult subject matters in STEM classes and possible 
student avoidance of such courses as a result of self-efficacy related concerns and/or 
challenges.  The impact of self-efficacy on student achievement was noted by Bandura 
(1977) in his social cognitive theory.  Bandura (1993) provided support to the impact on 
academic achievement with the following statement: “student belief (self-efficacy) to 
regulate their own learning and to master their academic activities can determine a student’s 
aspirations, level of motivation, and academic achievement” (p.117).  Bandura (1993) also 
stated that “learning environments that construe ability as an acquirable skill de-emphasize 
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competitive social comparison, and highlight self-comparison of progress and personal 
accomplishment are well suited for building a sense of efficacy that promotes academic 
achievement” (p.128).  Thus self-efficacy behaviors correlate with the importance of 
educational support programs.  Learning communities on college campuses, which promote 
positive self-efficacy behaviors development, are one example of how academic success 
programming with a focus on self-efficacy development can positively enhance student 
learning.   
Recent literature also supports Bandura’s (1977) social cognitive theory and the 
relevance of self-efficacy to student success.  The impact of self-efficacy on student 
vocational choice is threaded throughout current literature.  As stated by Brady-Amoon and 
Fuertes (2011), self-rated abilities (self-efficacy beliefs) are essential to person–environment 
career theories (p. 431).  The impact that student self-efficacy has on choice of major 
provides support for the importance of self-efficacy traits on a student’s choice to enter a 
STEM field.  An interesting connection between self-efficacy and STEM vocational choice is 
the impact self-efficacy has on student choice to pursue and ultimately succeed in 
mathematics, a core curriculum course for STEM-related majors.  House (2002) stated that 
academic self-concept is a significant predictor of achievement in college mathematics.  Sax 
(1994) discussed the impact of college environment on and the relationship of college 
environments and experiences with increases in students’ academic self-concept, with a 
specific reference to a student’s decision to major in math, physical sciences and engineering 
(p. 143).  Finally, Nauta, Eperson, and Kahn (1989) illustrated that math self-efficacy 
mediated the relationship between mathematics achievement and choice of science versus 
nonscience majors.  It is this impact of student self-efficacy on student academic 
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achievement, successful transition to college, and major choice that illustrates the importance 
of self-efficacy as a construct for inclusion for this study. 
Social capital: James Coleman and Pierre Bourdieu. Social capital was chosen for 
inclusion in this study as an exogenous construct.  Specifically, the role of family, identified 
by Rendón (1994); the role of finances, identified by Dowd (2008); and the role of mentors 
in educating students about higher education pathways, described by Rendón (1994) and 
Dowd, Malcom, and Macias (2010), serve as examples in the literature that informed the 
inclusion of this construct in the present study’s model.  
A review of the literature provided a variety of definitions for social capital.  
Summarized, social capital is the intentional development of personal networks, 
relationships, and/or interconnections by individuals to provide information, social norms, 
and access to opportunity.  The saying “it is not what you know, but who you know” finds 
historical context within the construct of social capital.  The development of critical networks 
of contacts, mentors, experts, and specific individuals can inform a student’s access to 
college, and once at college, institutional supports for success, becoming important for 
consideration regarding student success in institutions of higher education (Musoba & Baez, 
2009; Teranishi & Briscoe, 2008).   
Social capital theory has been attributed primarily to the work of James Coleman 
(1988) and Pierre Bourdieu (1977).  A review of each of the theoretical presentations of these 
two primary authors illustrates different intentions of the authors regarding the meaning and 
utilization of social capital.  Both provided a historical context with the area of sociology and 
have been referenced and utilized in higher education research the past two decades.   
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Bourdieu (1977) presented a proposed theoretical framework for social capital.  
Based on economic underpinnings, he stated:  
The educational system reproduces all the more perfectly the structure of the 
distribution of cultural capital among classes in that the culture which it transmits is 
closer to the dominant culture and that the mode of enculturation to which it has 
recourse is less removed from the mode of inculcation practices by the family. (p. 
494) 
He went on to assert,  
An educational system which puts into practice an implicit pedagogic action, 
requiring initial familiarity with the dominant culture, and which proceeds by 
imperceptible familiarization, offers information and training which can be received 
and acquired only by subjects endowed with the system if predispositions that is the 
condition for the success of the transmission and of the enculturation of the culture.  
By doing away with giving explicitly to everyone what it implicitly demands of 
everyone, the educational system demands of everyone alike that they have what it 
does not give.  This consists of mainly linguistic and cultural competence and that 
relationship if familiarities with culture which can only be produced by family 
upbringing when it transmits the dominant culture. (p. 494) 
In short, higher education as a system is a product of the dominant culture and thereby 
emulates the dominant culture.   
Bourdieu (1977) posited that educational systems, inclusive of higher education, 
represent and serve a society’s dominant culture and thus creates challenges for members of 
nondominant groups who must conform and adapt to educational pedagogies, systems, and 
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economic realities associated with a dominant culture shaping educational access and 
delivery.  Bourdieu elaborated this point in stating,  
by converting social hierarchies into academic hierarchies, the educational system 
fulfills a function of legitimization which is more and more necessary to the 
perpetuation of the social order as the evolution of the power relationship between 
classes tends more completely to exclude the imposition of hierarchy based upon the 
crude and ruthless affirmation of the power relationship. (p. 496) 
This statement emphasizes the challenge for underrepresented minorities, nondominant 
culture students, to be forced to adapt to an academic learning environment that may not fit 
the cultural identity of the student, suggesting cultural congruence as an important factor for 
underrepresented minority students when examining theoretical models in education. 
Historical background of Coleman’s (1988) theory of social capital is grounded in the 
area of sociological research from the early to mid-1980s.  Coleman has published 
extensively in numerous journals of sociological research and in a review of higher education 
literature regarding studies of college choice and student success, where he is often cited by 
various researchers as having developed a core theoretical framework.  The use of Coleman’s 
work was theorized by Musoba and Baez (2009) as the belief in the United States that 
individuals are not born wealthy but can still be successful if they develop the right 
connections.  Musoba and Baez defined the often-referenced social connections as the  
utilization of a series of networks inclusive of families, communities, and schools, 
which does not adhere to individuals, but in the structure of relationships between 
actors and among actors.  The intention of social capital is to create human capital 
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and to stabilize cohesive communities.  This is a theory of individual and social 
mobility. (p.165)   
Coleman (1988) defined social capital as existing in the relations between people and as 
being expressed through changes in these relations that facilitate action.  The role of family 
and community is pervasive in the literature on social capital, with an emphasis in much of 
the available research focused on college choice and access to higher education, particularly 
for Latina/o students. 
In conclusion, a difference between the two theorists noted in the social capital 
construct, was eloquently drawn by Musoba and Baez (2009), who surmised that it is in fact 
Coleman’s (1988) work, not Bourdieu’s (1977), that should serve as a primary theoretical 
basis for studies conducted in the U.S. higher education system.  Musoba and Baez stated 
that Bourdieu’s work is “an economic driven theory, but in the United States, the idea of 
cultural capital (social capital) converts Bourdieu’s theory from once focused on class 
formation to individual interests” (p. 152).  The authors posited that research in the context of 
the U.S. educational system incorrectly converts Bourdieu’s theory, which was designed for 
social structures and grounded into economic theory, to one of social structures and thus the 
theory is utilized incorrectly.  Therefore, Coleman’s theory of social capital is positioned as 
“the grounds for theory of cultural and social capital research in the United States” (Musoba 
& Baez, 2009, p.154).  For the purposes of the present study, independent variables utilized 
for the identified Social Capital construct and included in the analysis of the STEM-VC 
model are attributed to both Coleman and Bourdieu.  
Rendón’s student validation theory. The qualitative work of Laura Rendón (1994) 
and student validation revisited (Rendón Linares & Munõz, 2010) presented a theoretical 
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framework that directly influenced both selected observed variables and an emergent 
construct for this study.  Rendón’s (1994) student validation theory highlights the role of 
validation in enhancing student success and transfer readiness.  Validation refers to, 
“intentional, pro-active affirmation of students by in and out of classroom agents” serving a 
purpose of validating knowledge, sense of community, and enhancing students sense of 
purpose and adjustment. (Rendón & Munõz, 2010, p. 12).  Student validation is composed of 
six specific elements.  First, responsibility of faculty/staff to initiate contact with students.  
Second, when validation is present for students, students feel capable of learning.  Third, 
validation is key for student development.  Fourth, validation can occur in and out of class.  
Fifth, validation is not an end but a developmental process for students.  Finally, validation is 
more critical when administered early in a student’s collegiate career. (Rendón & Munõz, 
2010, p. 17–18)   
These specific elements were identified in a key qualitative study conducted by 
Rendón (1994) entitled “Validation of Culturally Diverse Students: Toward a Model of 
Learning and Student Development,” which highlighted the importance of student validation 
to student success.  This study also has been called the Transition to College project.  In this 
study, Rendón (1994) examined several institutions including a southwest community 
college with the majority of students enrolled described as underrepresented, a residential 
liberal arts college in the Midwest with predominately White enrollment, an urban commuter 
state university with predominately Black student enrollment, and a large residential research 
university in the mid-Atlantic region with predominately White enrollment.  This was a 
qualitative study with a purpose of identifying how student learning was affected by student 
79 
 
involvement in academic and nonacademic experiences in college and an emphasis on the 
effect of out-of-classroom experiences on learning and retention.   
Notably, Rendón and Munõz, (2010) called for additional quantitative analyses to 
confirm the impact of validation on student learning and academic success.  In addition, 
applications of student validation to a group of students comprising various diverse 
backgrounds should be realized.  Finally, interconnections to student self-efficacy was 
discussed.  As a result, this study provided an opportunity of quantitative examination of 
student validation, combined with analysis interconnected with both student self-efficacy and 
social capital constructs.  As a result, student validation served as an important theoretical 
concept for the purpose of this study. 
Summary 
This chapter provided a thorough review of the literature discussing the labeling 
utilized for this study in regard to ethnicity of Latinas/os, provided an overview of Latina/o 
students in the United States as an ethnic group, the potential impact of the group on higher 
education systems, their enrollment in community colleges, and how their enrollment and 
persistence compares to their White counterparts.  A review of the role of community 
colleges in the U.S. educational system and support of Latina/o students was provided.  A 
review of key factors for his study, including student self-efficacy, social capital, degree 
aspirations, transfer capital, and student validation was discussed, highlighting specific 
studies and theoretical frameworks that directly informed the present study’s conceptual 
framework and the STEM-VC model.  The next chapter presents a complete discussion of 
the methodological orientation of the study including sampling procedures, instrumentation, 
and statistical analyses.  
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CHAPTER 3. METHODOLOGY 
Introduction 
 This chapter provides a review of the study’s methodological approach, data sources, 
overview of sample aggregate data, and a review of data analysis procedures utilized to test 
the STEM-VC model.  The method of inquiry was quantitative.  Exploratory statistical 
analysis utilized included descriptive statistics to understand key demographics of the sample 
and a series of bivariate Pearson correlations tests to examine observed variable relationships 
within each latent construct, with the dependent variable of STEM vocational choice.  To 
analyze the potential differences between the two ethnic groups, Latina/o students and White 
students, for key variables identified for analysis, a series of independent sample t tests was 
conducted.  Finally, a simple binary logistic regression was conducted to understand the 
impacts of variables associated with the exogenous construct of Vocational Choice on the 
dependent variable of STEM vocational choice.  This regression was selected based on 
SCCT as a theoretical framework to understand the potential of vocational choice interest-
associated variables in predicting vocational STEM vocational choice.   
A series of inferential statistical analyses also were conducted.  As a first step, three 
EFAs, including data on Latina/o students, data on White students, and combined data from 
the two groups, were conducted to provide an initial understanding of the fit of the latent 
factors and the correlation between various observed independent variables for the three 
distinct datasets.   
A CFA was conducted to determine the best model fit in regard to the hypothesized 
latent constructs and the identified observed variables.  The goal was to identify a final 
measurement model for both Latina/o and White students, utilizing chi square, CFI, and 
RMSEA, that confirmed a final measurement model fit for both ethnic student populations.  
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SEM analysis, utilizing regression style analysis across a variety of data points, was used to 
understand and report overall model fit in projecting a measurement model ability to predict 
a dependent variable of STEM vocational choice for Latina/o as well as White community 
college students.   
A final analysis utilized multigroup analysis within SEM to effectively understand 
intergroup differences between the focal population Latina/o students and the comparative 
population of White students.  Multigroup analysis allows a researcher to test a unified model 
fit, nested to populations tested, to understand differences between two or more groups at 
varying levels of a model’s pathways.  Information reported provided an understanding of 
potentially unique differences between Latina/o students and the dominant White student 
population within measurement models of this study. 
Methodological Approach 
 A quantitative methodology was chosen as the preferred method for data analysis for 
this study due to its ability to test theoretical constructs in an examination of multiple 
variables that can be measured utilizing statistical procedures (Creswell, 2009).  For this 
study, a posited model (STEM-VC model) was hypothesized to be predictive of Latina/o 
community college vocational choice in STEM fields at transfer.  This study sought to 
confirm this assumption.  In addition, a multigroup analysis was conducted within SEM to 
understand potential differences between Latina/o and White students. 
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Research Questions 
Research questions utilized for the objective of this study included the following: 
1. What are the demographic and background characteristics of Latina/o and White 
community college students within an identified SSSL survey data sample from 
SSSL Sample College?   
2. Are there statistically significant differences between Latina/o students and White 
students in regard to demographic variables such as age, gender, marital status, 
travel distance, student enrollment status, or English language proficiency? 
3. Are there statistically significant differences between Latina/o students and White 
students from SSSL Sample College in regard to independent observed variables 
posited for the five factors of Self-Efficacy, Social Capital, Vocational Goals, 
Academic Achievement, and Transfer Capital? 
4. Are there statistically significant effects of exogenous factors associated with 
observed vocational interest on the dependent variable of vocational choice in 
STEM at transfer for community college students at SSSL Sample College? 
5. Will the exogenous and observed variables in the STEM-VC model serve as a 
successful predictive model for the intention to major in a STEM field at transfer 
for SSSL Sample College’s Latina/o community college students?  For White 
students? 
6. Are there significant differences between Latina/o and White student respondents 
from SSSL Sample College in the final STEM-VC model measurement and 
pathway model and what are these differences between the two ethnic populations? 
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Hypotheses 
 The inferential research questions posited for exploration and analysis for this 
research study were organized to provide an in-depth analysis of specific variables associated 
with a predictive model (STEM-VC) to understand if the model would effectively predict 
STEM major choice at transfer for Latina/o compared White SSSL Sample College students.  
The first three specific hypotheses for this study are the following: 
H1: Based on the importance of student self-efficacy within SCCT, variables 
associated with self-efficacy will positively predict student STEM major choice. 
H2:  As a result of the target population of Latina/o students, Social Capital is posited 
to be a construct for inclusion in a final measurement model.  Specific variables 
associated with financial support/ability to support attendance, peer support, and 
family influence inclusive of parent education will positively predict student 
STEM major vocational choice 
H3: The factors of outcome expectations, interests, and vocational goals were 
combined in the STEM-VC model as a single construct of Vocational Interests 
and hypothesized as predictive.  A binary logistic regression illustrated that 
vocational choice variables were predictive of STEM vocational choice.  
Vocational Interest construct has been utilized and found in previous studies to 
be a significant latent factor, as evidenced by Lent et al. (2011) and Wang 
(2013). 
Utilizing the previous quantitative studies of Kraemer (1995) and Laanan (2007) and 
the qualitative work of Rendón (1994), two additional constructs were hypothesized to 
influence student STEM vocational choice and transfer intention.  These constructs are 
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Academic Achievement, a key ingredient in Kraemer’s study of Latina/o student transfer 
intention, and Transfer Capital, which drew heavily from Rendón’s (1994) qualitative student 
validation model findings and the quantitative work of Laanan (2007) in regard to specific 
variables influencing students’ preparation to transfer.  The next two hypotheses for this 
study are as follows: 
H4:  Variables associated with Academic Achievement, inclusive of study choices, 
access to professor, work load management, number of hours spent studying and 
earned GPA, will positively predict student STEM choice at transfer. 
H5:  Variables associated with Transfer Capital, inclusive of the role of professors, 
academic advisors, administrators, peers as mentor resources for Latina/o 
students, will positively predict student vocational choice in a STEM major at 
transfer.  
 When examining previous studies associated with the application of the SCCT model, 
there was evidence that additional variables and constructs were introduced and successfully 
added to a measurement and SEM model.  This was demonstrated by Byars-Winston et.al. 
(2010) and Wang (2013), who chose to add to the classic SCCT constructs additional 
constructs that effectively built on the SCCT model and previous studies.  In developing the 
STEM-VC model, this study’s methodology followed suit.  The final hypotheses for the 
study are as follows: 
H6: The STEM-VC model will be confirmed as a viable CFA measurement model for 
Latina/o and White students, with a final measurement models identified.  In the 
final measurement model differences will emerge between the two different 
ethnic populations examined in this study. 
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H7:  Utilizing SEM, pathways will be added to the measurement model from each 
exogenous construct to the dependent variable and will be found to be predictive 
of STEM vocational choice.  Findings will confirm the STEM-VC model as a 
predictive model of STEM vocational choice at transfer for both Latina/o and 
White students. 
H8:  Utilizing SEM multigroup analysis, differences between Latina/o students and 
White students will be shown with direct comparisons of the two ethnic groups.  
These differences will illustrate potential key differences attributable to Latina/o 
students and inform future practice in regard to increasing Latina/o students 
enrolled in community colleges choosing STEM majors. 
Research Design 
 This study contributed to a large, multiyear research project led by Dr. Soko Starobin, 
Assistant Professor and Director of the Office of Community College Research and Practice 
at ISU.  The overarching research study began in the fall of 2011 with collaborative 
development of a new data collection instrument by a team of doctoral students and 
coordinating faculty members (Dr. Frankie Laanan and Dr. Jeff Brooks) at ISU’s School of 
Education.  The research team reviewed multiple well-known and respected instruments 
including the Community College Survey on Student Engagement, the National Survey of 
Student Engagement, the L-TSQ, the Transfer and Retention of Urban Community College 
Students survey, the Survey of Undergraduate Research Experiences, Cooperative 
Institutional Research Program survey as primary instruments analyzed.  Additionally, the 
research team utilized data from the Integrated Postsecondary Education Data System, and 
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the U.S. Census to assist with the development of appropriate survey response items 
currently employed in higher education and national social science research. 
 A new survey instrument, the SSSL survey, was conceived.  This new instrument was 
beta tested with a pilot survey project conducted in the spring of 2012.  Formal ISU 
Institutional Review Board (IRB) review and approval was sought for the pilot study and was 
granted on March 23, 2012. 
Pilot Study (STEM Student Success Literacy Project) 
A pilot study of the SSSL survey was conducted from late March to early April of 
2012 in collaboration with five community colleges within the state of Iowa.  The five 
community colleges participating included the following: Des Moines Area Community 
College–Urban Campus, Des Moines; Iowa Western Community College, Council Bluffs; 
Marshalltown Community College, Marshalltown; Western Iowa Tech Community College, 
Sioux City; and Indian Hills Community College, Ottumwa.  The pilot study provided the 
research team an opportunity to test the survey, review the effectiveness of survey delivery 
methods, and obtain a pilot aggregate dataset to test instrument validity and reliability.  The 
pilot survey was formally administered in direct collaboration with these colleges and initial 
demographics limited to individual campuses were shared.  All data were treated as 
confidential with the exception of data specific to the campus surveyed.  The survey 
instrument was administered electronically to students through an e-mail invitation to 
participate.  The survey was administered to a total population of 5,448 students who were 
enrolled in STEM-related courses during the fall 2011 or spring 2012 academic terms.  From 
this total student population, only 565 (10.4%) students completed the survey.  
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After survey distribution and data collection and analysis, several concerns emerged 
in regard to the survey instrument’s construction, delivery, and length.  First, with only 
10.4% (n = 565) students completing the survey, the overall return rate was low.  This, 
combined with a noteworthy pattern of students dropping out of the survey prior to 
completing all the questions, suggested that survey length was a concern.  Second, question 
formats presented challenges for data analysis and resulted in the need for significant data 
recoding or contributed to a high nonresponse rate for certain questions.  Finally, it was noted 
that students may not have understood some acronyms utilized that were familiar to the 
research team but not to the student target population.  These issues were identified after the 
analysis of the pilot study data.   
Instrumentation 
In preparation for utilization for a fall 2012 study of all Iowa 15 community colleges, 
and a spring 2013 national survey implementation, which included SSSL Sample College, 
the results from the spring 2012 SSSL survey pilot study were analyzed by the research team 
to test for validity and reliability of the individual variables associated with the designated 
constructs of the study.  Using the aggregate pilot study data, a CFA was conducted to test 
for validity and reliability of each individual question with the intention of ascertaining the 
meaningfulness and validity of individual question relating to the designated constructs of 
Self-Efficacy, Social Capital, Transfer Knowledge, as well as to demographics.  Factor 
loadings below .6 were considered by the research team as outliers, and were therefore 
considered for deletion from the survey.   
Research team members reviewed the factor loadings and potential questions chosen 
for elimination to discuss potential wording changes, potential deletion from survey, and the 
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importance to potential research interests as a result of the national study.  Specific questions 
asked included: Do individual variables associated with each construct appropriately predict 
criterion measured, and do said variables correlate with results of similar items within each 
associated construct?  Questions were deleted with a goal of limiting both the number of 
questions and the overall length of the survey instrument to increase survey response for the 
national study and to assure reliability and validity of the instrument.  As an example, the 
construct of Self-Efficacy was noted for 13 of the original questions for deletion as a result of 
outliers as questions that asked for similar responses were identified.  Finally, responses were 
divided into two subsets to ensure reliability among remaining variables.  High Cronbach’s 
alpha scores for each factor analysis demonstrated the validity of the constructs of Self-
Efficacy, Social Capital/Financial Literacy, Transfer Knowledge, and Demographics, 
providing support for inclusion in the SSSL survey for the fall 2012 and spring 2013 
implementation.  This effectively shortened the length of the survey, an issue identified by 
the pilot study.   
An abbreviated review of the instrument was conducted in January 2013, prior to the 
national community college implementation in spring, which included the SSSL Sample 
College dissemination.  Several additional questions were identified for adjustment to further 
resolve recoding issues.  In addition, a 66th question was added specifically for SSSL Sample 
College so students could self-report the specific campus and hours spent on each campus to 
allow for the opportunity to understand any attendance behavior.  Finally, approval was 
sought for the survey through both ISU’s and SSSL Sample College’s IRB process.  Both 
IRBs granted the project with an “exempt” status (Appendix A).   
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The final survey design contained four sections related to (a) self-efficacy, (b) social 
capital, (c) transfer knowledge, and (d) demographics.  The following is a brief description of 
each survey section.  Please see Appendix B to review the complete survey instrument.  . 
Self-efficacy. The first section of the SSSL survey consists of questions related to 
self-efficacy.  Likert-type scales provide choices for student responses to various items.  
Several areas that are emphasized in regard to student self-efficacy include students’ personal 
attitudes and traits, their social attitudes and traits, their academic self-confidence, and the 
opportunity for them to address subject matter for which they both performing well and/or 
not performing to expectation, ranking self-efficacy related attitudes as to why.  Examples of 
specific questions, responded to on a 7-point Likert-type scale, include “Do you agree or 
disagree with if I can’t do a job the first time, I keep trying until I can?” and “Do you agree 
or disagree with when I try to learn something new, I soon give up if I am not initially 
successful.”  With an emphasis on academic self-efficacy, students also are asked to identify 
the subject area they find the most difficult, with follow-up questions such as: “Why is the 
class or subject the most challenging?” and “if you succeeded at a challenging part of a class, 
how confident were you that you would succeed?” as examples of questions posed to assess 
student perception of personal, social, and academic self-efficacy. 
Social capital/financial literacy. A second construct addressed by the survey is one 
of Social Capital/Financial Literacy.  Questions posed to students in this section are intended 
to measure parental/family influence and support of the student along with potential impact 
to student career and degree aspiration decision making.  A series of questions regarding 
student financial support are included.  Examples include specific questions regarding the 
level of parents’ annual income, level of college costs incurred by the student, expected 
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parental contribution toward college costs, and if students are concerned about financing 
college.  Additionally, questions measuring parental involvement/influence in student 
decision making in high school are included, such as those asking how often parents 
discussed books, films, or television programs; time spent eating meals as a family; time 
spent talking; and assistance for homework.  All questions were responded to on a Likert-
type scaled to measure parental influence on student decision making and perceptions as a 
key component of the social capital a student brings to the college experience.   
Transfer knowledge. A third survey section relates to the Transfer Knowledge 
construct.  This section of the SSSL survey addresses a student’s social and academic 
acclimation and transition to a community college campus.  Questions measure student 
response to the number of hours spent on campus, number of hours spent studying for 
coursework, outside and campus work commitments, and participation/involvement in 
campus activities to ascertain student integration in the community college campus.  Transfer 
readiness is measured by questions pertaining to utilization of campus success resources, 
including that of an academic advisor, in both academic planning and transfer preparation.  
One question pertains to students’ decision to major in a STEM field at transfer, a dependent 
variable for this study.  Finally, campus climate is addressed with questions examining 
student perception of treatment in terms of the student’s ethnicity by faculty, staff, and 
campus administration as potential hurdles to campus acclimation.  This is of particular 
importance based on the study’s target population of Latina/o students. 
Demographics. The final survey section comprises a series of questions designed to 
collect demographic information on student participants.  Standard information requested 
includes gender, marital status, age, ethnicity, parental status, citizenship, English as native 
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language, and distance traveled to attend the college.  In addition, academic status 
information, including enrollment status, if first term in college, previous academic work in 
both mathematics and science, and any previous academic credentials earned, is requested.  
This section provides a general overview of the students comprising the study sample and 
provides an opportunity to focus the study primarily on the characteristics identified. 
Population and Sample 
The data source utilized for the purposes of this study was a survey conducted 
between April 15 and May 3, 2013 on the campus of SSSL Sample College, a large 
community college in Orlando, Florida, that offers traditional associate’s and technical 
degrees and certificates as well as two bachelor’s degree programs.  The two bachelor’s 
degrees require a student to complete an Associate of Arts degree and formally transfer into 
the bachelor’s degree program, thus emulating the transfer function of a traditional 
community college nationally.  The student population for this study comprised community 
college students enrolled at SSSL Sample College.   
SSSL Sample College provided a population of students from its eight campus 
locations.  Of specific interest to the study was Latina/o students and, for comparison, White 
students.  SSSL Sample College was requested to provide a sample of students who had been 
enrolled for at least one semester and to remove from the sample any students who were 
enrolled only in remedial, dual credit, and noncredit coursework when determining previous 
enrollments.  Students under the age of 18 also were removed and not included within the 
scope of this study.  See Appendix C for the institutional resources list of criteria for 
developing the master student data file. 
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SSSL Sample College had a spring 2013 total enrollment of 40,084 students: 42.8% 
male and 55.7% female.  By ethnicity enrollment was 35.6% White, 30.8%, 
Hispanic/Latina/o, 17.5% Black, 4.8% Asian/Pacific Islander at and 0.03%; Native 
American; thus Latina/o students represented the second largest ethnic group enrolled 
following the comparative largest ethnic group, White students.  Enrollment type showed 
36.1% of the students enrolled full time (12 or more credits), and 63.9% enrolled part time.  
SSSL Sample College offers courses on five main campuses.  These campuses include 
Campus A with 3,674 students, Campus B with 20,837, Campus C with 18,625, Campus D 
with 11,043, and Campus E with 1,768 students.  All campuses offered STEM-related course 
work (SSSL Sample College Institutional Research, 2013a).  The participants in the study 
came primarily from the Campus D (359 student respondents), Campus C (640 student 
respondents), Campus B (649 students respondents), and Campus A (118 student 
respondents) for this study.   
Data Collection 
Data collection was conducted with specific permission by SSSL Sample College.  A 
copy of the IRB approval at ISU (see Appendix A), granted in March of 2012 was provided 
to SSSL Sample College.  At the request of SSSL Sample College, formal IRB permission 
also was requested and received on April 12, 2013 with exempt status granted for this study 
(see Appendix A for the SSSL Sample College IRB approval).  SSSL Sample College 
requested that the surveys be delivered electronically to the students’ e-mail address (as 
supplied by host institution); no paper/pencil option was provided for survey administration.   
Students were notified by way of an introductory e-mail that they had been chosen as 
part of a select group of students identified by ISU and the host institution to participate in a 
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research study to ascertain the level of transfer readiness of community college students to 
STEM fields.  Each student received instructions on the process of completing the survey 
within the Qualtrics website.  In addition, all students were informed of their full rights to 
elect to participate or not participate and that their participation was completely optional.  
They were informed that all information provided was protected on secure ISU servers, that 
only aggregate data would be utilized, and thus that their individual scores/responses were 
protected.  To further encourage student choice of participation, entry into a drawing for an 
iPad 2 was offered contingent on survey completion.  Finally, staged survey reminders were 
utilized to further enhance student return rates.  As stated by Porter (2004), the use of 
multiple reminders to complete a survey, perception of distinction to be involved, and request 
to a student for his or her assistance can combine to increase survey response rates.  The 
following timeline was utilized for survey distribution: 
• April 15: Survey launch (introductory email with instructions and link to survey) 
 
• April 19: Reminder #1 sent 
 
• April 22: Reminder #2 sent 
 
• April 26: Reminder #3 sent 
 
• April 29: Reminder #4 sent 
 
• May 3: Survey closed 
 
Conceptual Model 
For this study the STEM-VC, built on Lent et al.’s (1994) SCCT model, was 
developed through an examination of specific exogenous and endogenous factors shown to 
predictive of STEM vocational choice at transfer.  The model’s development was influenced 
by several different theoretical constructs.  Specific to vocational choice, the theoretical work 
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of Lent et al. (1994), Bandura’s (1977) social cognitive theory, and Coleman’s (1988) and 
Bourdieu’s (1977) theories for social capital were explored, as discussed in chapter 2.  For 
student transfer/transfer intention, the theoretical framework student validation theory 
qualitative work of Rendón (1994), Laanan’s (2007) transfer capital and T-LSQ 
administration, and Kraemer’s (1995) transfer intention model also directly informed 
exogenous constructs included in the model.   
The statistical technique SEM was utilized to effectively test the STEM-VC model.  
Studies conducted by Lent et al. (2011), Byars-Winston et al. (2010), Kraemer (1995), and 
Wang (2013) utilized similar SEM analyses to appropriately measure the overall fit of a 
proposed structural measurement model to the data.  The SEM procedure provides an 
opportunity to address questions associated with multiple regression analysis of factors, thus 
combining factor analysis and with multiple regression techniques (Tabachnick & Fidell, 
2007).  The SEM technique provides for the ability to allow for simultaneous estimation of 
measurement and structural models; examine direct, indirect, and total effects among 
proposed constructs; assess goodness of fit of the conceptual model; and provide reporting of 
variances explained by the model overall (Byrne, 2010).  In addition, multigroup analysis 
was utilized to test for differences between the two ethnic groups.  Recommended by Brown 
(2006), multigroup analysis provides an opportunity to test for differences at multiple data 
points within a confirmed equal model, thus allowing the researcher to understand potential 
differences between two or more groups. 
Vocational Choice Key Studies 
Typical studies within current literature that have employed the SCCT model as a 
theoretical framework consistently illustrate a model structure that is Y shaped.  This classic 
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structural model typically utilizes the latent constructs of Self-Efficacy, Outcome 
Expectations, Interests, and Goals within the Y portion of the structure; adding other 
variables to be measured.  An example shown in Figure 12 illustrates relationships among 
observed and unobserved variables using traditional path diagrams.  Ovals or circles 
represent latent variables, and rectangles or squares represent measured variables.   
A variety of studies have included a SCCT model that emulates this structure (Byars-
Winston et al., 2010; Carrico & Tendhar, 2012; Lent et al., 1994, 2003, 2008; Lent, Sheu, 
Gloster, & Wilkins, 2010; Soldner, Rowan-Kenyon, Kurotsuchi Inkelas, Garvey, & Robbins, 
2012; Wang, 2013).  Each study illustrated similar exogenous construct arrangement, but 
also added new exogenous constructs to the model for analysis, building on the original 
SCCT model.  This same method was adapted in the development of this study’s STEM-VC 
model. 
 
 
 
 
 
 
 
 
 
 
 
Figure 12. SCCT traditional Y-shaped structural arrangement (Byars-Winston, Estrada, 
Howard, Davis, & Zalapa, 2010; Lent, Brown, & Hackett, 1993; Lent, Lopez, Sheu, & 
Lopez, 2011; Wang, 2013). 
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STEM Vocational Choice Model  
The new model designed for examination, the STEM-VC model) was formulated to 
partner with the SSSL survey instrument to identify specific latent exogenous factors and 
corresponding observed variables posited to be predictive of a student’s vocational choice of 
STEM at transfer (see Figure 13).  Derived from the above core studies and models from the 
studies of Lent et al. (1994, 2011), Byars-Winston et al. (2010), Wang (2013), and Kraemer 
(1995), the STEM-VC model structure was built on the original SCCT model, adding three 
new exogenous constructs: Social Capital, Academic Achievement, and Transfer Capital.  
The Vocational Interests construct in this study represents a combination of Lent et al.’s 
(1994) original Outcome Expectations and Interests constructs.  These two separate 
constructs were collapsed into one exogenous factor, Vocational Interests, based on limited 
available vocation-related variables within the SSSL survey instrument.   
 
 
 
 
 
 
 
 
 
Figure 13. Original Johnson hypothetical STEM-VC model. 
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Study Variables  
This study sought to analyze specific variables identified to potentially predict 
vocational choice in STEM fields at transfer.  The dependent variable was specifically 
researched through the application of relevant studies of vocational choice or SCCT and 
student transfer intention models.   
Endogenous Dependent Variable 
 A vocational choice intention to declare a major within a STEM field at transfer was 
identified as the dependent variable for this study.  Previous studies have treated the decision 
of STEM vocational choice and transfer intention separately or, in the case of Kruse (2013), 
combined them into a single dependent variable.  The STEM-VC model incorporates Lent et 
al.’s (1994, 2011) model framework, specifically the dependent variable of student 
vocational choice of STEM at transfer.  Based on the theory that the vocational choice in 
STEM at transfer effectively measured both vocational choice and transfer intention with 
question 46 of the SSSL instrument, this study utilized the influence of the work Lent et al. 
(1994, 2011), Byars-Winston et al. (2010) and Wang (2013) and incorporated a single 
dependent variable of STEM vocational choice.  As question 46 of the SSSL survey 
instrument specifically inquired about the student’s intention to major in a STEM field at 
transfer, it consequently served as the dependent dichotomous variable for this study. 
Exogenous Variables 
Student self-efficacy.  As previously noted, self-efficacy is a key ingredient of social 
cognitive theory as a core exogenous variable for the SCCT model as proposed by Lent et al. 
(1994, 2011) and a direct influence on a student’s vocational choice decisions.  Self-efficacy 
also was a construct emphasized for the purposes of the SSSL research project.  After 
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consulting Nowicki and Duke’s (1974) survey of self-efficacy, specific questions were 
adopted for the SSSL instrument and selected for analysis in support of this construct.  
Specific variables included for examination for the purpose of this study included those 
related to measuring respect for oneself (question 2-17), the ability to make friends (question 
3-1), outreach to peers (question 3-2), ability in social situations (question 3-5), self-
perception concerns (question 4-3), and social skills and computer skills (questions 5-4 and 
5-5, respectively).  
Social capital.  For the purposes of this study, the social capital variable was created 
by replacing Lent et al.’s (2011) social supports with a Social Capital construct.  The 
theoretical work of Coleman (1988) has been cited as the most applicable and utilized in 
educational research (Musoba & Baez, 2009; Perna & Titus, 2005).  Coleman put forth that 
social capital utilizes a network involving families, community, and schools and does not 
adhere to individuals but, rather, to the structure of relationships that assist a student (Musoba 
& Baez, 2009).  The role of families in particular emerged within the literature as a critical 
component of a student’s network, with social groups identified as opportunities by which 
people interact as important for shaping identify, priorities, and values.  Participation in 
social life often influences access to personal, professional, and political power and resources 
(Ream, 2004).  The influence of social networks and the impact on student identity or self-
esteem/self-concept, combined with the impact on student decisions, priorities, and values, 
suggests a specific intercorrelation between self-efficacy and student self-esteem 
development and subsequent impacts on career/major choices and decisions.  This provided 
the rationale for inclusion in this study as a theoretical framework and construct for further 
analyses.   
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 Variables chosen to influence the structure of survey questions and future 
variables for analysis were influenced by Coleman’s (1988) social capital theoretical 
construct.  In the literature, Musoba and Baez (2009) highlighted a movement suggesting 
colleges should be responsible for addressing the differences/deficiencies students may have 
relative to poor networks that impact academic success.  The role of parental influence within 
a social capital framework is prevalent.  Thus, variables associated with parental influence 
and support of student networks were chosen for examination.  Additionally, specific 
questions were asked to identify the nature of student networks in relation to institutional 
support, peer support of academic and personal development, and postenrollment success 
within a community college setting.  Variables analyzed were informed by the social capital 
theoretical framework, and intercorrelations of social capital with self-efficacy and student 
self-esteem development and subsequent major choice were explored. 
Finally, the work of Bourdieu (1977) illustrated the economic realities and social 
societal impacts of social capital.  Bourdieu posited that economics as well as financial 
access and status are specific factors that directly impact student access to higher education.  
Thus, specific financial factors, including student financial contribution, access to financial 
aid, and concerns with the affordability of higher education based on accessible financing, 
were included. 
A review of multiple studies utilizing the SCCT framework highlighted the utilization 
of variables within this construct that fall within the social capital factors designated for the 
SSSL instrument.  Specific variables analyzed included those related to parent education 
(question 17), whether or not the student was financially independent (question 18), 
components of aid supporting education (questions 20-2, 20-4, and 20-5), level of student 
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concerns with funding college (question 21), student working outside of college attendance 
(question 23), family support and engagement with student (questions 25-4, 25-5, 25-6, 25-7, 
25-9, and 25-10, finances as barriers to college degree attainment (questions 32-3, 32-6, and 
32-7), and academic encouragement received from family and peers (questions 15-1 and 15-
3). 
 Vocational interests. Outcome expectations previously were defined by Lent et al. 
(1994) as anticipated outcomes or results of participating in a particular task or event.  For 
example, career choice would suggest the outcome of one’s choice of a specific major.  As 
noted by Bandura (1986), the exogenous variable of outcome expectations involves the 
imagined consequences or rewards of engagement of a particular decision or behavior.  This 
could include monetary reward, social approval, or self-satisfaction as anticipated outcomes.  
Additionally, the endogenous variable of interests was defined by Lent et al. (2008) as a 
measure of what students find of interest related to a major academic field.  Based on the 
instrument utilized and the specific variables available, as well as the goal for simplicity of 
the STEM-VC model, it was decided to combine the two exogenous variables of outcome 
expectations and interests into one combined exogenous variable of Vocational Goals.  
Specific factors included from the SSSL instrument chosen for examination of this factor 
included questions related to if the student’s vocational choice had changed (question 30), 
why the vocational choice changed (question 31-1, 31-2, 31-3, 31-5, and 32-6), student 
expectations of financial income after degree attainment (question 34), highest degree 
attainment goal (question 33), frequency of approaching faculty to discuss career plans 
(question 40-3), and math and science preparation/interest in STEM course work (questions 
50 and 51). 
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Academic achievement.  Variables associated with the construct of Academic 
Achievement were informed by Kraemer’s (1995) study analyzing Hispanic community 
college students and factors associated with transfer behavior.  Kraemer utilized the 
intervening variables of academic and social integration, academic achievement, goal 
commitment, and institutional commitment.  Her findings demonstrated that academic 
performance/achievement was significantly related to student transfer.  Thus, an exogenous 
variable of academic achievement was chosen for inclusion in the STEM-VC model.  
Additional factors hypothesized by Kraemer effectively supported the exogenous variables of 
Vocational Goals and Transfer Capital.  Specific items selected from the SSSL instrument to 
be included for examination as part of this exogenous variable included variables related to 
math proficiency self-ranking (question 5-1), student’s most difficult course ranking 
(question 7), why challenging coursework was challenging (questions 8-1, 8-5, 8-7, 8-8, and 
8-11), rationale for academic success (questions 12-1 and 12-3), rationale for academic 
failure/nonsuccess (questions 13-1 and 13-4), academic success strategies utilized (questions 
14-2, 14-3, 14-5, 14-7, 14-10, 14-12, and 14-13), number of hours spent studying each week 
(questions 16 and 37, reasons for not attaining a degree (question 32-2, 32-4, and 32-5), 
developmental course work subject matter (question 36), and self-reported GPA (question 
69). 
 Transfer capital.  The exogenous variable of Transfer Capital was chosen for 
inclusion in the STEM-VC model.  Transfer Capital was informed by Rendón’s (1994) 
qualitative study examining the role of validation for student learning and development and 
Laanan’s (2007) T-LSQ application and examination of student transfer capital and coining 
of this construct, as well as by an examination of student success after transfer.  Each of these 
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studies directly influenced the inclusion of this particular variable.  Additional support was 
provided by current literature.  Perez and Ceja (2010) stated that “counselors, students, 
faculty, and administrators served as important role models for students” (p. 11).  Hagedorn 
(2004) stated, “Success is elusive, but when it occurs it is due to the supportive institutional 
environment structures coupled with administrators and faculty who care about students” (p. 
21).  Studies by Hagedorn (2004), Hagedorn and Cepeda (2004), Hagedorn et al. (2008), and 
Ornelas and Solorzano (2004) found that Latina/o student success indicates that institutional 
agents play an important role in facilitating transfer for Latina/o students.  Thus, the 
exogenous variable of Transfer Capital incorporated key variables directly associated with 
student transfer preparation and, most importantly, student ranking of institutional agent 
support for key transfer preparation activities.  Specific variables included for analysis from 
the SSSL instrument include those related to feedback from faculty for academic 
performance (question 14-5); feedback from a campus administrator or professor for a 
difficult course (questions 15-5 and 15-8); use of and effectiveness student ratings for 
academic advising services (questions 38-1, 38-2, 38-3, 38-4, 38-5, and 38-6); student 
perception of the transfer process (questions 39-1, 39-2, 39-3, and 39-4); how often students 
utilized faculty as a resource (questions 40-1, 40-2, and 40-6); whether or not a student was 
treated poorly (question 41); whether this poor treatment was due to gender, race/ethnicity, 
sexual orientation, religion, or social class (question 42); and if the college was successful at 
providing faculty or administrative role models (questions 44-1, 44-2, 44-3, 44-4, 44-5, 44-
6). 
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Data Analysis  
This study employed a quantitative quasi experimental research methodology.  Data 
analysis was conducted utilizing SPSS 21.0 and AMOS 21.0 statistical programs.  
Descriptive, comparative, and inferential statistics were used to answer the study’s main 
research questions. 
Descriptive and Comparative Statistics 
 The first research question addressed the identification of the background and 
demographic characteristics of the SSSL Sample College students who were selected to 
participate in the study.  Descriptive statistics, including frequencies and cross-tabulations, 
were utilized to provide an overview of demographic characteristics such as gender, age, 
marital status, race/ethnicity, citizenship status, enrollment status, number of miles traveled 
to attend college, English as native language, and parental education.   
The second and third research questions sought to find differences in mean responses 
between two distinct groups, Latina/o and White students.  Specifically, the third research 
question sought to identify specific differences between the two ethnic groups in regard to 
the exogenous factors of self-Efficacy, Social Capital, Vocational Interests, Academic 
Achievement, and Transfer Capital.  The purpose of this study was to identify a model for 
factors predictive of STEM choice at transfer decision for Latina/o students.  Understanding 
specific differences between the two populations provided an understanding of key variables 
where significant differences existed for respondent student characteristics.   
The independent sample t test was the statistical method chosen to gain understanding 
of the mean differences of categorical variables.  The independent sample t test was the 
appropriate test because, as stated by Morgan, Leech, Gloeckner, and Barrett (2011), it 
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provides statistical differences between two unrelated groups on an approximately normal 
dependent variable.  Thus, this was an appropriate statistical analysis to use to examine and 
understand differences between the Latina/o and White students.  Additionally, a 
nonparametric chi-square analysis was conducted to understand potential differences 
between dichotomous variables. 
Research question 4 specifically inquired as to the predictive power of observed 
variables associated with the Vocational Interests construct and ethnicity for the dependent 
variable of STEM vocational choice.  A binary logistic regression was utilized to explore the 
direct effect of vocational choice variables in predicting a vocational STEM choice outcome 
at student transfer.  A goal of these statistics was to more effectively understand potential 
differences or similarities between the study’s focal population of Latina/o students and the 
comparative dominant population of White students and the potential influences these 
similarities or differences may have in the final STEM-VC model. 
Correlation Statistics 
 A series of Pearson correlation tests were conducted utilizing combined Latina/o and 
White only data.  The first goal of these Pearson correlation tests was to establish correlations 
of the exogenous and mediating variables associated with self-efficacy, social capital, 
transfer capital, and vocational goals with the endogenous dependent variable of STEM 
vocational choice intention at transfer.  The Pearson correlation tests established if 
appropriate correlations existed between the observed variables associated with each 
exogenous factor of the model and the dependent variable.  Variables were included or 
excluded for further examination by EFA, CFA, and SEM inferential statistical examinations 
based on established correlations. 
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Exploratory/Confirmatory Factor Analysis 
 Exploratory factor analysis was conducted to verify the initial validity and structure 
of the composite variables.  Meaningful variables that emerged allowed for their inclusion in 
composite variables that were then tested by CFA and the subsequent measurement model to 
address the final research questions of this study. 
 The CFAs effectively tested the covariances among the posited and tested items as 
presented by the factor structure of the STEM-VC model.  Findings of the CFAs confirmed a 
final measurement model for SEM pathway testing to determine if the exogenous factors 
would successfully predict STEM vocational choice.  The decision to utilize CFA was based 
on the test’s ability to identify theoretical relationships between observed and latent variables 
emerging from EFA analysis as they relate to STEM vocational choice and transfer intention, 
and provided the opportunity to test overall fit of the data to the STEM-VC model.  EFA and 
CFA analyses were run independently for Latina/o and White respondents.  The AMOS 21.0 
statistical package, an add-on program for SPSS 21.0, was utilized to determine if the set of 
constructs influenced responses as posited for this study. 
Inferential Statistics 
 Sequential equation modeling was conducted specifically to measure the impacts of 
the identified constructs of the STEM-VC model on the STEM vocational choice 
independently for Latina/o and White respondents.  This analysis was conducted on data that 
were imputed using the EM (expectation-maximization) method and also weighted utilizing 
case weighting to allow for inferential assumptions beyond the respondents from SSSL 
Sample College as a whole.  SEM is “a statistical methodology that takes a confirmatory 
(hypothesis testing) approach to analysis” (Byrne, 2010, p. 3).  Byrne (2010) additionally 
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stated that the key term of SEM “conveys two important aspects of the procedure: that (a) the 
causal processes under study are represented by a series of structural equations, and (b) that 
these structural relations can be modeled pictorially to enable a clear conceptualization of the 
theory under study” (p. 3).  A particularly important aspect of this methodology is the 
confirmatory versus exploratory nature of the data analysis conducted.  This study posited 
that the theoretical STEM-VC model would be proven to successfully predict STEM 
vocational choice and provide an understanding of the causal processes of exogenous 
variables on an endogenous dependent variable.  With it providing a pictorially diagrammed 
interaction of these variables, the approach of SEM is a strong fit for the desired outcomes 
for this study and thus was selected as the primary statistical analysis utilized.   
After establishing an appropriate model fit for Latina/o and White respondents 
separately, a third unified model was analyzed and fitted to combined Latina/o and White 
data.  This was completed for the purpose of multigroup analysis within SEM with the 
specific purpose of investigating differences between the two ethnic populations.  By 
establishing a unified (equal) model, the model could then be independently tested to assure 
model fit for both groups.   
Brown (2006) provided a step-by-step guide to performing multigroup analysis, and 
this was utilized for this final analysis.  The difference between the two models was the 
measurement model or CFA.  SEM pathway analysis was similar, thus the multigroup 
analysis was conducted on the measurement model for CFA following steps as provided by 
Brown (2006, pp. 269–273) as follows: 
1. Identify a unified model for the groups to be compared. 
2. Test the unified model for appropriate fit to both groups. 
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3. Label all pathways in each model with factors, intercepts, residual variances, factor 
variances, factor covariances. 
4. Conduct five tests in sequential stacked order: (a) equal factor model (b) equal 
intercept model, (c) equal residual variance model, (d) equal factor variance model, 
and (e) equal factor covariance model. 
5. Conduct equal factor means test (ran separately). 
6. Review RMSEA values to understand differences outside of 90% CFI. 
7. Review chi square differences for significance (Brown, 2006). 
8. If significance is found illustrating significant model difference, produce a critical 
ratios of difference between parameters (t values, Z test).  
9. Report differences greater than 1.96 illustrating significance at the p < .05 level, 
positive or negative (Denis, 2010). 
Once model fit was independently identified for each group, analysis between the 
groups was conducted on a variety of model pathways to understand, by way of RMSEA and 
chi-square difference tests for each subsequent test model, what differences may exist.  If 
models were identified as being significantly different, the critical ratio of difference matrix 
was reviewed.  As noted by Denis (2010), the critical ratio’s output as provided by AMOS 
21.0 serves effectively as a z test between two groups.  Tables arranged similar to correlation 
tables, provide an opportunity for z score interpretation.  For z scores over plus or minus 
1.96, differences were noted at the p <.05 level, thus illustrating a significant z score between 
two groups on a given comparative observed factor.   
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Ethical Considerations 
 As previously stated, explicit IRB approvals were sought and granted both at ISU and 
at SSSL Sample College (see Appendix A) prior to the administration of the survey.  This 
study was conducted in strict compliance with each institution’s IRB policies and procedures, 
which is critical for studies of this type (Creswell, 2009).   
Limitations and Delimitations 
There were several important limitations and delimitations for this study.  The first 
limitation was that the return rate for surveys administered was low.  Invitations were sent 
out to 24,311 SSSL Sample College students, and only 1,806 fully completed surveys were 
returned.  Latina/o and White students were the majority demographic, their returned surveys 
comprising 70% of the 1,806 total usable completed surveys.  The return rate for all students 
participating in the study was 7.4%.  The demographics of participating Latina/o and White 
students was consistent for SSSL Sample College as a whole, as previously reported by 
SSSL Campus College Institutional Research.  Inferential statistical analyses were conducted 
on imputed and case weighted data.  As such, the findings from this study can be attributed to 
SSSL Sample College as a whole.  However, it is cautioned that findings and assumptions of 
this study should be applied beyond the host institution with care. 
A second limitation was that the majority of the respondents were female.  Of the 
total number of respondents, 1,215 (67.3%) were female and 591 (32.7%) were male.  This 
proportion also held true when delimiting the data to a Latinas/os and Whites, which resulted 
in a sample numbering 843 (66.9%) female and 418 (33.1%) male.  This is notworthy, 
because this response rate skewed toward women and gender bias may have impacted some 
results.  Gender was utilized in the data weighting process to account for this bias.   
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Student enrollment status was split almost evenly between full-time and part-time 
enrollment.  Among the White and Latina/o students combined, 50.2% were enrolled full 
time and 49.8% were enrolled part time.  A SSSL Sample College Institutional Research 
(2012a) report showed that overall college enrollment was 46.5% part time, and 38.4% full 
time.  Thus this study’s participants reflected higher full-time enrollment than that reflected 
by the host institution’s students overall.  Hagedorn (2004) noted that enrollment status can 
be a factor in student success and transfer intention.  Thus, the larger percentage of students 
enrolled full time may be a factor that influenced the generalizability of final model fit; 
however it is consistent with host institution’s enrollment statistics.  Enrollment status was 
additionally factored into the bias weighting utilized to weight the data for inferential 
purposes. 
 The fourth possible limitation is that Latina/o students participating in the study were 
identified as high performing students.  In fact, Latina/o students either out performed or 
scored equivalently with the majority White students on several key performance indicators 
including transfer intention and degree aspirations.  This may have impacted the results of 
this study in regard to applicability to some Latina/o students, challenges conceptions within 
the literature regarding low performance expectations of this underrepresented ethnic group, 
and may influence some outcome assumptions of this study based on the high performing 
nature of this group of students. 
 A fifth limitation was the nature of the measurement for STEM vocational choice.  
The SSSL instrumentation was designed to examine students’ transfer readiness while 
enrolled at a community college.  It is important to note that STEM vocational choice for the 
purpose of this study was a vocational decision at transfer, thus providing a measurement of 
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vocational choice prior to a student’s actual transfer to a 4 year degree program and 
successful degree obtainment.  This study was based on the design of the survey instrument, 
and selected dependent variables cannot be extended to successful transfer and STEM degree 
obtainment.  This limitation offers future longitudinal examination of students to determine a 
student’s successful transfer and eventual degree obtainment within the designated STEM 
field, as indicated by respondents within the scope of this study. 
 Finally, several questions were analyzed and determined to have skewness/kurtosis 
levels that resulted in specific variables not meeting the categorization of nominal for 
standard parametric statistics.  As a result, a majority of these variables were selectively 
eliminated for analysis.  Questions not analyzed included questions 2-14 and 2-18; questions 
4-5 and 4-6; question 8-9; question 12-4; questions 14-1, 14-6, 14-8, and 14-9; questions 15-
2, 15-6, 15-7, 15-9, and 15-10; questions 20-1, 20-3, and 20-6; question 24; question 25-8; 
question 31-4; questions 32-8, 32-9, 32-10, and 32-11; and question 43.  Each question was 
deemed as not critical to the scope of this research, but they represented a loss of data 
available for analysis. 
Summary 
 The purpose of this study was to examine the STEM-VC model and ascertain if, as 
posited, the exogenous constructs and pathways successfully predicted STEM vocational 
choice at transfer for Latina/o students.  Additionally, an examination of a comparative 
population, White students, was conducted.  Multigroup SEM analysis was conducted to 
understand differences between the two ethnic populations, which further enhanced the 
understanding of Latina/o students and this study’s recommendations for policy/practice. 
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 The next two chapters examine the findings of this study, illustrate the accuracy of 
the outcome for the STEM-VC model, and highlight findings from statistical analyses 
conducted.  Findings will be discussed in regard to applicability for both policy and practice, 
and recommendations will be provided for future research.   
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CHAPTER 4. RESULTS 
 This chapter provides a detailed review of the results of this study.  First, an overview 
of the descriptive statistics is provided for both the full host institution’s dataset and for the 
delimited sample dataset comprising Latina/o students and White student respondents.  The 
population of specific interest for this study was Latina/o students.  A second section 
provides an overview of specific tenets required to work with SEM.  Third, an overview of 
the imputation (EM) method and weighted data processes used in this study are discussed.  
These processes allow for inferential assumptions beyond the specific respondents from 
SSSL Sample College for findings and recommendations resulting from this study’s analysis.  
Finally, an analysis of results congruent with each research question is presented. 
Descriptive Statistics 
Total Sample 
The SSSL Sample College students who responded to the survey were dominated by 
females, who comprised 67.3% (n = 1,215) of the total sample (Table 1).  A total of 591 
students responding (32.7%) were male.  A review of students who indicated a vocational 
choice of STEM major at transfer by gender revealed that the group of students indicating a 
STEM vocational choice also was dominated by females, with 309 women (54.4% of all 
students).  However, when looking at STEM vocational choice decision percentage within 
each gender group, men selected a STEM field at a higher rate than did women.  Specifically, 
of all males responding, 43.8% intended to major in STEM, whereas of all females 
responding, only 25.4% intended to major in STEM.  This agrees with the current literature 
that STEM majors are dominated by males. 
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Table 1 
Descriptive Statistics for All SSSL Sample College Participants 
 All  Vocational choice in STEM  Plan to transfer to 4-year institution 
 
 respondents    Yes    No    Yes    No  
Variable n % n % n % n % n % 
Demographics 
Gender                     
Male 591 32.7 259 45.6 214 25.1 480 33.8 103 32.7 
Female 1,215 67.3 309 54.4 637 74.9 942 66.2 212 67.3 
Total 1,806 
 
568 
 
851 
 
1,422 
 
315 
 Missing (nonresponse) 363 
 
757 
   
375 
   
Age category 
          
<17 0 0.0 0 0 0 0 0 0 0 0 
18–24 773 44.4 238 43.1 432 53.3 669 49.4 77 24.8 
25–29 317 18.2 104 18.8 134 16.5 237 17.5 62 20 
30–40 356 20.5 127 23 136 16.8 261 19.3 83 26.8 
41–55 256 14.7 77 13.9 96 11.9 170 12.6 71 23 
>55 38 2.2 6 1.08 12 1.5 16 1.2 17 5.5 
Total 1,740 
 
552 
 
810 
 
1,353 
 
310 
 Missing (nonresponse) 429 
 
807 
   
438 
   
Race/ethnicity 
          
American Indian 6 0.3 3 0.5 2 0.2 5 0.4 1 0.3 
Asian 91 5.1 35 6.1 38 4.5 73 5.2 14 4.4 
Black/African American 299 16.6 94 16.5 139 16.4 229 16.3 53 16.8 
Hispanic/Latino 587 32.6 190 33.3 288 34 475 33.8 84 26.7 
Native Hawaiian/Pacific Is. 9 0.5 2 0.4 5 0.06 6 0.4 1 0.3 
White 677 37.6 209 36.7 310 36.7 518 36.7 136 43.2 
Two or more races 94 5.2 25 4.4 44 5.2 69 4.9 21 6.7 
Unknown 38 2.1 12 2.1 20 2.4 31 2.2 5 1.6 
Total 1,801 
 
570 
 
846 
 
1,406 
 
315 
 Missing (nonresponse) 368 
 
1,231 
   
962 
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Table 1 (continued) 
 All  Vocational choice in STEM  Plan to transfer to 4-year institution 
 
 respondents    Yes    No    Yes    No  
Variable n % n % n % n % n % 
Marital status 
  
        Married 462 25.7 166 22 169 20 332 23.6 107 34.1 
Living together 160 8.9 52 6.9 76 9 128 9.1 24 7.6 
Single, never married 997 55.4 293 51.7 525 62.1 814 58 145 46.2 
Divorced/separated 180 10.0 56 9.9 75 5.3 130 9.3 38 12.1 
Total 1,799 
 
567 
 
845 8.9 1,404 
 
314 
 
Missing (nonresponse) 370 
 
757 
   
382 
              
Citizenship status 
  
        U.S. citizen/native born 1,321 73.3 371 65.2 660 77.9 1,025 75.2 242 0.77 
U.S. citizen/naturalized 253 14.0 103 18.1 100 11.8 184 13.5 38 12.1 
Non-U.S. citizen/permanent status 172 9.6 77 13.5 58 6.8 112 8.21 29 9.2 
Non-U.S. citizen/temporary status 42 2.3 16 2.8 22 2.6 32 2.3 4 1.3 
Prefer not to answer 13 0.7 2 0.4 8 0.9 10 0.7 1 0.3 
Total 1,801 
 
569 
 
848 
 
1,363 
 
314 
 Missing (nonresponse) 368 
 
1,600 
    
806 
  Enrollment status 
  
        Full time (12 or more credits) 906 50.2 317 55.7 440 51.9 753 53.5 117 37 
Part time (<12 credits) 898 49.8 252 44.3 408 48.1 655 46.1 199 63 
Total 1,804 
 
569 
 
848 
 
1,408 
 
316 
 Missing (nonresponse) 365 16.8 752 
   
761 
   Commuter miles 
  
        <5 miles 438 24.3 136 23.9 212 25 345 24.5 77 24.6 
6–10 miles 600 33.4 196 34.4 292 34.4 486 34.5 89 28.4 
11–50 miles 686 38.1 216 37.9 303 35.8 516 36.6 136 43.5 
51–100 miles 35 1.9 13 2.3 16 1.9 29 2.1 6 1.9 
101–500 miles 22 1.2 6 1.1 13 1.5 19 1.3 2 0.6 
>500 miles 18 1.0 3 0.5 11 1.3 14 1 3 1 
Total 1,799 
 
570 
 
847 
 
1,409 
 
313 
 
Missing (nonresponse) 370 17.0 752 
   
380 
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Table 1 (continued) 
 All  Vocational choice in STEM  Plan to transfer to 4-year institution 
 
 respondents    Yes    No    Yes    No  
Variable n % n % n % n % n % 
English is native language 
          Yes 1,269 73.0 364 65.8 635 77.3 995 72.9 226 75.3 
No 469 27.0 189 34.1 186 22.7 370 27.1 74 24.7 
Total 1,738 
 
553 
 
821 
 
1,365 
 
300 
 
Missing (nonresponse) 431 
 
795 
   
441 
   Father’s education level  
          Elementary school or < 136 6.4 52 9.1 35 4.1 86 6.1 22 7 
Some high school 262 12.4 62 10.9 108 12.7 169 12.1 42 13.4 
High school graduate 576 27.3 139 24.5 249 29.2 386 27.6 86 27.5 
Some college 301 14.2 82 14.4 128 15 208 14.9 46 14.7 
Associate’s degree from 2-year college 179 8.5 50 8.8 69 8.1 116 8.3 21 6.7 
Bachelor’s degree 269 12.7 77 13.5 116 13.6 193 13.8 28 8.9 
Some graduate school 23 1.1 8 1.4 8 0.9 16 1.1 4 1.3 
Graduate degree 181 8.6 58 10.2 62 7.3 120 8.6 27 8.6 
Don't know 186 8.8 40 7 78 9.1 106 7.6 37 11.8 
Total 2,113 
 
568 
 
853 
 
1,400 
 
313 
 Missing (nonresponse) 56 
 
748 
   
380 
   Mother’s education level 
          Elementary school or < 138 6.5 39 7 47 5.5 86 6.1 23 7.3 
Some high school 241 11.4 59 10.6 102 12 158 11.2 41 13 
High school graduate 561 26.6 136 24.4 231 27.2 364 26 97 30.7 
Some college 369 17.5 98 17.6 154 29.9 251 17.9 50 15.9 
Associate’s degree from 2-year college 229 10.9 67 12 95 11.2 161 11.5 28 8.9 
Bachelor’s degree 291 13.8 93 16.7 107 12.6 198 14.1 37 11.7 
Some graduate school 24 1.1 10 1.8 6 0.7 16 1.1 2 0.6 
Graduate degree 184 8.7 47 8.4 80 9.4 126 9 23 7.3 
Don't know 73 3.4 15 2.7 28 3.3 40 2.9 14 4.4 
Total 2,110 
 
558 
 
850 
 
1,400 
 
315 
 Missing (nonresponse) 59 
 
755 
   
385 
   
  
  
   1
1
6
 
Table 1 (continued) 
 All  Vocational choice in STEM  Plan to transfer to 4-year institution 
 
 respondents    Yes    No    Yes    No  
Variable n % n % n % n % n % 
Financial concerns 
          None 334 16.6 77 13.5 131 15.3 207 14.6 79 25.2 
Some  915 45.4 263 46.1 388 45.2 644 45.6 144 45.9 
Major  765 38.0 230 40.4 340 40 564 39.9 91 30 
Total 2,014 
 
570 
 
859 
 
1,415 
 
314 
 Missing (nonresponse) 155 
 
740 
   
371 
   Degree aspirations 
Do not intend to earn degree 4 0.2 
    
0 
 
4 1.3 
Vocational certificate 9 0.5 2 0.4 3 0.3 5 0.4 4 1.3 
Associate’s degree (AA or equiv.) 49 2.5 5 0.9 7 0.8 12 0.9 31 9.9 
Bachelor’s degree 149 7.7 20 3.5 56 6.52 73 5.1 51 16.1 
At least a bachelor’s degree 325 16.9 86 15.1 136 15.9 219 15.4 74 23.4 
Master’s degree 503 26.2 125 21.9 259 30.2 382 27 72 22.8 
Doctoral degree (PhD, EdD, JD) 603 31.4 215 37.7 289 33.7 501 35.3 51 16.1 
Medical degree (MD, DDS, DVM) 281 14.6 118 20.1 108 12.6 226 15.9 29 9.2 
Total 1,923 
 
571 
 
858 
 
1,418 
 
316 
 Missing (nonresponses) 246 
 
740 
   
366 
       
Has occupation expectation changed? 
          Yes 915 46.5 237 41.4 430 50.2 664 46.9 130 41.3 
No 1,054 53.5 335 58.6 426 49.8 751 53.1 185 58.7 
Total 1,969 
 
572 
 
856 
 
1,415 
 
315 
 Missing (nonresponses) 200 
 
741 
   
370 
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Table 1 (continued) 
 All  Vocational choice in STEM  Plan to transfer to 4-year institution 
 
 respondents    Yes    No    Yes    No  
Variable n % n % n % n % n % 
Why career choice changed? 
          Lack of high school preparation 
          Strongly disagree 290 32.9 78 32.9 145 33.7 223 33.5 45 36 
Disagree 118 13.4 24 10.1 55 12.8 79 11.9 24 19.2 
Slightly disagree 30 3.4 9 3.8 13 3 22 3.3 5 4 
Neither 136 15.4 42 17.7 63 14.7 104 15.6 16 12.8 
Slightly agree 92 10.4 24 10.1 44 10.2 68 10.2 13 10.4 
Agree 97 11.0 26 11 47 10.9 72 10.8 13 10.4 
Strongly agree 118 13.4 34 14.3 63 14.6 97 14.6 14 11.2 
Total 881 
 
237 
 
430 
 
665 
 
125 
 Missing (nonresponses) 1,288 
 
1,502 
   
1,339 
   Academic difficulty 
          Strongly disagree 301 34.2 89 37.7 145 33.8 234 35.3 43 32.8 
Disagree 142 16.1 35 14.8 69 16 104 15.7 26 19.8 
Slightly disagree 45 5.1 11 4.6 26 6.1 37 5.6 6 4.6 
Neither 122 13.9 30 12.7 55 12.8 84 12.7 18 13.7 
Slightly agree 101 11.5 29 12.3 51 11.9 81 12.2 12 9.2 
Agree 89 10.1 18 7.6 45 10.4 63 9.5 15 11.5 
Strongly agree 80 9.1 24 10.2 38 8.9 60 9.1 11 8.4 
Total 880 
 
236 
 
429 
 
663 
 
131 
 Missing (nonresponses) 1,289 
 
1,504 
   
1,340 
              
Change in academic interest            
Strongly disagree 77 8.8 19 8.1 34 7.9 53 8 17 13.1 
Disagree 45 5.1 10 4.3 16 3.7 26 3.9 12 9.2 
Slightly disagree 24 2.7 9 3.8 9 2.1 17 2.6 3 2.3 
Neither 94 10.7 19 8.1 52 12.1 71 10.7 14 10.8 
Slightly agree 148 16.9 37 15.8 71 16.5 108 16.3 22 16.9 
Agree 256 29.2 70 29.9 139 32.4 208 31.5 24 18.5 
Strongly agree 233 26.6 70 29.9 108 25.2 178 26.9 38 29.2 
Total 877 
 
234 
 
429 
 
661 
 
130 
 Missing (nonresponses) 1,292 
 
1,506 
   
1,343 
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Table 1 (continued) 
 All  Vocational choice in STEM  Plan to transfer to 4-year institution 
 
 respondents    Yes    No    Yes    No  
Variable n % n % n % n % n % 
           
Change in career interest            
Strongly disagree 51 5.8 15 6.3 20 4.7 35 5.3 12 9.2 
Disagree 32 3.6 12 5.1 9 2.1 21 3.2 7 5.4 
Slightly disagree 16 1.8 1 0.4 10 2.3 10 1.6 2 1.5 
Neither 79 9.0 20 8.4 32 7.5 52 7.8 18 13.8 
Slightly agree 138 15.7 42 17.7 65 15.2 106 16 19 14.6 
Agree 282 32.1 60 25.3 153 35.7 213 32.1 40 30.8 
Strongly agree 281 32.0 87 36.8 140 32.6 226 34.1 32 24.6 
Total 879 
 
237 
 
429 
 
663 
 
130 
 Missing (nonresponses) 1,290 
 
1,503 
   
1,342 
   Change in career values  
          Strongly disagree 74 8.4 25 10.6 29 6.8 54 8.1 14 10.8 
Disagree 44 5.0 18 7.6 14 3.3 32 4.8 8 6.2 
Slightly disagree 17 1.9 1 0.4 10 2.3 11 1.7 3 2.3 
Neither 120 13.7 30 12.7 54 12.6 84 12.7 20 15.5 
Slightly agree 141 16.1 41 17.4 66 15.4 106 16 22 17.1 
Agree 254 29.0 57 24.2 137 31.9 193 29.1 35 27.1 
Strongly agree 227 25.9 64 27.1 119 27.7 183 27.6 27 20.9 
Total 877 
 
236 
 
429 
 
663 
 
129 
 Missing (nonresponses) 1,292 
 
1,504 
   
1,342 
       
Earnings expectation 
          Less than $20,000 434 22.7 128 22.5 219 25.6 343 26.8 50 15.9 
$20,000–39,900 754 38.9 185 32.5 353 41.2 533 41.7 146 46.5 
$40,000–59,000 566 29.6 183 68 22 2.6 403 31.5 99 31.5 
$60,000–79,000 124 6.5 52 9.1 47 5.5 98 7.7 13 4.1 
$80,000 or more 46 2.4 21 7.8 16 1.9 37 2.9 6 1.9 
Total 1,915 
 
569 
 
857 
 
1,278 
 
314 
 Missing (nonresponses) 254 
 
743 
   
374 
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Table 1 (continued) 
 All  Vocational choice in STEM  Plan to transfer to 4-year institution 
 
 respondents    Yes    No    Yes    No  
Variable n % n % n % n % n % 
Math courses taken 
          
All SSSL Campus College n = 2,169 
          Algebra 1, high school 
          Yes 1,266 58.4 400 18.4 618 28.5 1,014 46.7 216 10.0 
Missing (nonresponses) 903 
 
1,151 
   
907 
   Algebra 1, college 
          Yes 913 42.1 280 12.9 429 19.8 705 32.5 163 7.5 
Did not take 93 4.3 18 0.8 42 1.9 61 2.8 21 0.9 
Missing (nonresponses) 1,256 
 
1,460 
   
1,260 
       
Algebra 2, high school 
          Yes 1,012 46.7 344 15.9 504 23.2 844 38.9 139 6.4 
Missing (nonresponses) 1,157 
 
1,321 
   
1,161 
   Algebra 2, college 
          Yes 508 23.4 175 8.1 231 10.7 404 18.6 84 3.9 
Did not take 362 16.7 83 3.8 150 6.9 233 10.7 101 4.7 
Missing (nonresponses) 1,661 
 
1,763 
   
1,664 
       
Trigonometry, high school 
          Yes 432 19.9 170 7.8 178 8.2 346 16.0 74 3.4 
Missing (nonresponses) 1,737 
 
1,821 
   
1,739 
   Trigonometry, college 
          Yes 379 17.5 216 10.0 116 5.3 331 15.3 38 1.8 
Did not take 852 39.3 167 7.7 456 21.0 619 28.5 183 8.4 
Missing (nonresponses) 1,791 
 
1,837 
   
1,792 
       
Pre-calculus, high school 
          Yes 353 52.1 131 6.0 169 7.8 298 13.7 44 2.0 
Missing (nonresponses) 1,816 
 
1,869 
   
1,818 
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Table 1 (continued) 
 All  Vocational choice in STEM  Plan to transfer to 4-year institution 
 
 respondents    Yes    No    Yes    No  
Variable n % n % n % n % n % 
Pre-calculus, college 
          Yes 398 18.3 219 10.1 127 5.9 344 15.9 42 1.9 
Did not take 895 41.3 190 8.8 466 21.5 652 30.1 196 9.0 
Missing (nonresponses) 1,771 
 
1,823 
   
1,773 
   Calculus, high school 
          Yes 140 6.5 52 2.4 60 2.8 110 5.1 25 1.2 
Missing (nonresponses) 2,029 
 
2,057 
   
2,031 
   Calculus, college 
          Yes 328 15.1 176 8.1 108 5.0 283 13.0 35 1.6 
Did not take 1,072 49.4 267 12.3 541 25.0 505 23.3 219 10.1 
Missing (nonresponses) 1,841 
 
1,885 
   
1,843 
   
Dependent variables 
Transfer intention 
          4-year public 1,284 71.1 519 91.2 765 89.9 
    4-year private college or university 137 7.6 50 8.8 86 10.1 
    Private 2-year college 23 1.3 0 
 
0 
     Public 2-year college 46 2.5 0 
 
0 
     No intent to transfer 317 17.5 0 
 
0 
     Total 1,807 
 
569 
 
851 
     Missing (nonresponses) 362 
 
749 
       Stem major choice 
          Yes 575 26.5 
    
569 40.1  
 No 860 39.6 
    
851 59.9  
 Total 1,735 
     
1,420 
   Missing (nonresponses) 734 
     
749 
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 Of all SSSL Sample College students responding to the survey, the largest group of 
students (n = 773, 44.4%) were of traditional college age (18–24 years old).  Two additional 
age groups also were well represented in the total sample: the 25–29 years of age group (n = 
317, 18.2%) and the 30–40 years of age group (n = 356, 20.5%).  Students intending to major 
in STEM fields reflected the age group percentages of the total sample: 43.1% of these 
students were in the 18–24 years of age group, 18.8% in the 25–29 years of age group, and 
23.0% in the 30–40 years of age group.  In addition, 77 (13.9%) of these students were 41–55 
years old; thus over half of the students intending to major in STEM fields were not 
traditional-age students. 
 This study was conducted with a specific focus on Latina/o community college 
students, and White students were utilized as a comparative population.  With regard to 
race/ethnicity, of the total sample the majority was Latina/o and White students who, 
combined, comprised 70.2% of the total sample: Latina/o students represented 32.6% (n = 
587) of the total sample and White students represented 37.6% (n = 677) of the total sample.  
Black students made up the third largest ethnic group with 16.6% (n = 299) of total sample.  
Those responding reflected the gender and ethnicity of the SSSL Sample College student 
body as a whole.  In spring 2012, the host institution reported that, of its total enrollment, 
30.8% (n = 12,403) were Latina/o students and 37.3% (n = 15,148) were White.  Finally, the 
majority of students planning a vocational choice in a STEM field at transfer were Latina/o 
and White students: 33.3% (n = 190) were Latina/o students and 36.7% (n = 209) were White 
students.  Thus, both ethnic groups were well represented for the intended dependent variable 
of STEM degree vocational choice at transfer. 
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 With a focus on Latina/o students, citizenship and use of English were important 
questions.  Of the students in the total sample, 1,321 (73.3%) reported being a native U.S. 
citizen native and 253 students (14%) reported being a naturalized U.S. citizen.  A majority 
of the study sample, 73.0% (n = 1,269) reported English as their native language.   
 Enrollment status also was a key demographic question.  As posited by Hagedorn 
(2004), students not enrolled full time may be at increased risk in regard to student success 
and transfer potential.  In this study’s total sample, respondents were split relatively equally 
in regard to full-time or part-time enrollment: 906 students (50.2%) reported being enrolled 
full time and 898 (49.8%) reported being part time.  Of students who indicated a vocational 
choice intention of STEM at transfer, 44.3% were part-time students, a strong representation.   
The vast majority of students in the total sample (95.8%, n = 1,725) lived 50 or fewer 
miles from campus.  Thus proximity was not an issue for a majority of the respondents 
within this specific sample set. 
 One factor chosen for inclusion to this study was Social Capital.  Key demographic 
questions directly related to social capital included students’ first-generation status and their 
ability to finance their college education.  A significant number of students in the total 
sample were first-generation students: 974 (46.1%) reported their parents had only a high 
school equivalent education or less.  Of the students indicating a vocational choice in STEM, 
44.5% were first-generation students.  Another potential roadblock for students fulfilling 
their intention to transfer is concerns about the ability to finance college.  Among the 
students in the total sample, 915 (45.4%) reported some to major concerns with the ability to 
finance college.  Of these 915 students, 493 indicated an intention to major at STEM at time 
of transfer, representing 83.4% of the total number of students intending to transfer in STEM.   
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 Mathematics can be a key competency for students interested in a STEM major as a 
vocational choice due to curriculum demands for math course completion and competency in 
traditional STEM educational curriculums.  A review of the total sample’s math course 
history revealed that students self-identified at a relatively high rate in regard to completing 
prerequisite math coursework: Algebra 1, Algebra 2, and Pre-calculus).  Of these three 
courses, 100% of students responding indicated they had completed Algebra 1 at either their 
high school or host institution and lower percentages indicated completing Algebra 2 
(70.1%) and Pre-calculus (70.4%) at their high school or the host institution.  Two math 
courses typically required for a variety of STEM majors are Trigonometry and Calculus.  The 
percentages of students having taken these two courses were much lower: only 37.4% 
indicated they had completed Trigonometry at their high school or host college, and an even 
lower percentage, 24.6%, indicated they had completed Calculus.  Of those students who had 
completed Calculus, a significant number (n = 228) were considering STEM majors, which is 
40% of the total number of students in the sample choosing a STEM vocational choice.  For 
Trigonometry as well, of those students who had completed the course, a significant number 
(n = 386) were considering STEM degrees, which is 67.1% of all students in the total sample 
indicating an intention of STEM major choice at transfer.   
 The total sample illustrated a high level of degree aspirations.  A large majority of 
students in the total sample (89.1%, n = 1,712) indicated aspirations to achieve at least a 
bachelor’s, master’s, or doctorate degree, and an additional 149 students (7.7% of the total 
sample) indicated aspirations of only a bachelor’s degree.  This means that only 62 students 
(3.2%) planned to achieve just an associate’s degree or vocational certificate.  This strongly 
suggests that this student population exhibited strong transfer intention.  This was verified by 
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the student responses to the question of intent to transfer to a 4-year institution.  A total of 
1,412 students (78.7%) indicated their intention to transfer to a 4-year institution and 317 
students (17.5%) indicated they did not intend to transfer after attending the host institution.  
It was critical to examine students’ intent to transfer to a STEM major at time of transfer, the 
dependent variable for this study.  Of students who indicated plans to pursue a STEM major 
at transfer, 569 students (99%) planned to transfer to a 4-year institution.  Only six students 
indicated they would not transfer to a 4-year institution, but they indicated an intention to 
transfer to a 2-year institution.  These six students may be accounted for by SSSL Sample 
College (and other 2-year colleges) offering bachelor’s degrees, which require a student to 
formally transfer after earning their associate’s degree (SSSL Sample College, n.d.a).  This 
suggests that the utilization of two dependent variables for this study was not relevant, as 
with 99% of STEM vocation choice students planning to transfer to a 4-year institution, 
virtually no variability was gained between the two dependent variables of vocational choice 
of STEM major at transfer and transfer intention to a 4-year institution.  This finding 
finalized the decision to utilize vocational major choice of STEM at transfer as a viable 
single dependent variable for the scope of this study.  For a complete overview of 
demographics, please refer to Table 1. 
Comparison of Latina/o and White Students’ Demographics 
Descriptive statistics unique to Latina/o and White student respondents are displayed 
Table 2.  Latina/o student respondents illustrated a higher traditional student age (18–24 
years) enrollment than did White students: 277 Latina/o students (52.1% of all Latina/o 
students responding) indicated they were traditional college age compared to 251 White 
students (37.2% of all White students responding).  However, in the 41–55 years of age 
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group, there were considerably more White students (n = 130, 19.3%) than Latina/o students 
(n = 52, 9.8%).  Thus, as a group, the White students participating in the study were older 
than were the Latina/o students.  This was also the case for those students who indicated an 
intention to transfer in a STEM major; of those students, 90 (51.1%) Latina/o students were 
in the 18–24 year age categories, whereas 56 (26.9%) White students came from the 30–40 
year age group.  The age difference carried forward to marital status with 67 more White 
students than Latina/o students being married, a difference of 6.9%.  The majority of the 
Latina/o students responding (59.7%, n = 349) were single. 
 As one might expect, more Latina/o students than White students reported being 
nonnative U.S. citizens.  A total of 395 Latina/o students (67.5%) reported being native-born 
U.S. citizens compared to 609 (90.2%) White respondents.  This differential held true as well 
in regard to the number of students reporting English as their native language.  Of Latina/o 
students, 294 (51.9%) reported English as their native language, as compared to 612 White 
students (90.4%).  A cross-tabulation of this demographic category with STEM major 
intention revealed that a significant number (n = 106, 57.3%) of Latina/o nonnative English 
language speakers planned to pursue a STEM degree.  Thus, language was not a vocational 
choice barrier. 
 More Latina/o students than White students were enrolled full time: 304 (52.0%) 
Latina/o students versus 328 (48.7%) White students.  Students’ enrollment status did not 
seem to be a big influence on STEM major intention at transfer for either ethnic population.  
Of the Latina/o students, 111 (58.4%) full-time students indicated a STEM major choice 
preference at transfer versus 108 (51.7%) White students.  In addition, between the two 
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ethnic groups, no noteworthy differences were evident in regard to student degree aspirations 
or math competency/math courses. 
 As anticipated, differences were apparent between Latina/o and White students in 
regard to both first-generation percentages and student concerns with their ability to finance 
their college education.  A higher percentage of Latina/o students were first-generation 
students, defined as students whose parents who had a high school diploma or less in regard 
to education.  Of the Latina/o students, 50.6% reported parents with no college education 
experience, whereas 40.9% of White students reported this characteristic, a difference of 
9.7%.  This difference was reflected in the cohort of students indicating plans to pursue a 
STEM degree; 46.8% of the Latina/o STEM intentioned students indicated they were first-
generation students compared to 38.2% of the White students.  Latina/o students also had 
greater concerns of financing their college experience; 249 Latina/o students (42.2%) 
indicated having major financial concerns regarding paying for college compared to only 201 
White students (32.1%).  At the same time, 19.9% of White students indicated having no 
concerns with affording college compared to 13.2% of Latina/o students.  Thus, financial 
concerns were a potentially differing factor between the two ethnic groups.  
 Finally, Latina/o students had a slightly higher response for STEM major decision at 
time of transfer.  Of the Latina/o students 190 (32.4%) intended to major in a STEM field 
compared to 209 (30.9%) White students.  Please see Table 2 for a full listing of 
demographic variables and cross tabulations with STEM vocational choice (see Appendix D 
for a full listing of cross tabulations of demographic variables with transfer intention by 
ethnic population. 
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Table 2 
Descriptive Statistics: Comparison Between Latina/o and White Students, Overall and by Students with Vocational STEM Choice  
    Students indicating a vocational choice in STEM  
   Overall   Latina/o    White  
 
 Latina/o   White    Yes    No    Yes    No  
Variable n % n % n % n % n % n % 
Demographics 
Gender                       
Male 185 31.6 480 33.8 88 47.0 70 24.0 90 43.3 89 28.7 
Female 400 68.4 942 66.2 101 53.0 218 76.0 118 56.7 221 71.3 
Total 585  1,422 
 
189 
 
288 
 
208 
 
310 
 Missing (nonresponse) 2  375 
 
110 
   
159 
   
 
  
      
    Age category   
      
<17 0 0.0 0 0.0 0 
 
0 
 
0  0  
18–24 277 52.1 251 37.2 90 51.1 154 
 
69 33.2 144 46.5 
25–29 97 18.3 126 18.6 31 
 
44 
 
44 21.2 56 18.1 
30–40 97 18.3 147 21.8 32 
 
41 
 
56 26.9 53 17.1 
41–55 52 9.8 130 19.3 22 
 
14 
 
35 16.8 52 16.8 
>55 8 1.5 21 3.1 1 
 
2 
 
4 1.9 5 1.6 
Total 531  675 
 
176 
 
255 
 
208  310  
Missing (nonresponse) 56  2 
 
156 
   
159 
   
 
  
  
        
Race/ethnicity   
          
American Indian   
  
    
    Asian   
  
    
    Black/African American   
  
    
    Hispanic/Latino 587 100.0 
  
190 
 
288 
 
    Native Hawaiian/Pacific Is.   
  
    
    White   677 100.0
    
209
 
310
 Two or more races   
  
    
    Unknown   
  
    
    Total 587  677
 
    
    Missing (nonresponse)   
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Table 2 (continued) 
    Students indicating a vocational choice in STEM  
   Overall   Latina/o    White  
 
 Latina/o   White    Yes    No    Yes    No  
Variable n % n % n % n % n % n % 
Marital status   
  
        Married 134 22.9 201 29.8 48 25.4 56 19.4 69 33.2 70 22.7 
Living together 46 7.9 84 12.5 18 9.5 14 4.9 29 13.9 45 14.6 
Single, never married 349 59.7 310 46.0 107 56.6 107 37.2 84 40.4 161 52.1 
Divorced/separated 56 9.6 79 11.7 16 8.5 16 5.6 26 12.5 33 10.7 
Total 585  674 
 
189 
 
288 
 
208 
 
309 
 Missing (nonresponse) 2  3 
 
110 
   
160 
                
Citizenship status   
  
        U.S. citizen/native born 395 67.5 609 90.2 108 56.8 214 74.3 182 87.5 281 90.9 
U.S. citizen/naturalized 102 17.4 27 4.0 43 22.6 38 13.2 10 4.8 14 4.5 
Non-U.S. citizen/permanent status 67 11.5 32 4.7 33 17.4 24 8.3 13 6.3 10 3.2 
Non-U.S. citizen/temporary status 17 2.9 6 0.9 6 3.2 9 3.1 3 1.4 3 1 
Prefer not to answer 4 0.7 1 0.1 0 
 
3 1.0 0 
 
1 0.3 
Total 585  675 
 
190 
 
288 
 
208 
 
309 
 Missing (nonresponse) 2  2 
 
109 
   
160 
    
  
  
        Enrollment status   
  
        Full time (12 or more credits) 304 52.0 328 48.7 111 58.4 159 55.2 108 51.7 159 51.8 
Part time (<12 credits) 281 48.0 346 51.3 79 41.6 129 44.8 101 48.3 148 48.2 
Total 585  674 
 
190 
 
288 
 
209 
 
307 
 Missing (nonresponse) 2  3 
 
109 
   
161 
    
  
  
        Commuter miles   
  
        ≤5 miles 160 27.5 131 19.4 47 24.7 82 28.6 40 19.1 61 19.7 
6–10 miles 190 32.6 237 35.1 65 34.2 92 32.1 74 35.4 121 39.2 
11–50 miles 214 36.8 281 41.6 73 38.4 100 34.8 88 42.1 112 36.2 
51–100 miles 12 2.1 15 2.2 5 2.6 7 2.4 4 1.9 7 2.3 
101–500 miles 2 0.3 8 1.2 0 
 
2 0.7 2 1 6 1.9 
>500 miles 4 0.7 3 0.4 0 
 
4 1.4 1 0.5 2 0.6 
Total 582  675 
 
190 
 
287 
 
209 
 
309 
 Missing (nonresponse) 5  2 
 
110 
   
159 
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Table 2 (continued) 
    Students indicating a vocational choice in STEM  
   Overall   Latina/o    White  
 
  Latina/o   White    Yes    No    Yes    No  
Variable n % n % n % n % n % n % 
English is native language   
          Yes 294 51.9 612 90.4 79 42.7 160 57.3 187 90.1 283 93.4 
No 273 48.1 50 7.6 106 57.3 119 42.7 19 9.2 20 6.6 
Total 567  662 
 
185 
 
279 
 
206 
 
303 
 Missing (nonresponse) 20  5 
 
123 
   
168 
   
 
  
          Father’s education level    
          Elementary school or less 50 8.6 23 3.4 16 8.5 16 5.6 12 5.8 4 1.3 
Some high school 96 16.6 57 8.5 25 13.3 49 17.1 11 5.3 32 10.4 
High school graduate 147 25.4 196 29.0 47 25.0 72 25.2 56 27.1 89 28.8 
Some college 85 14.7 104 15.4 28 14.9 47 16.4 34 16.4 44 14.2 
Associate’s degree from 2-year college 41 7.1 67 9.9 14 7.4 21 7.3 20 9.7 32 10.4 
Bachelor’s degree 72 12.4 110 16.2 24 12.8 41 14.3 36 17.4 55 17.8 
Some graduate school 4 0.7 11 1.6 1 0.5 1 0.3 3 1.4 6 1.9 
Graduate degree 40 6.9 70 10.3 17 9.0 18 6.3 25 12.1 30 9.7 
Don't know 44 7.6 36 5.3 16 8.5 21 7.3 10 4.8 17 5.5 
Total 579  674 
 
188 
 
286 
 
207 
 
309 
 Missing (nonresponse) 8  3 
 
748 
   
161 
   
 
  
          Mother’s education level   
          Elementary school or < 48 8.2 19 2.9 11 5.8 19 6.6 7 3.4 8 2.6 
Some high school 77 13.2 60 9.0 20 10.6 40 13.9 13 6.4 29 9.6 
High school graduate 144 24.7 190 28.6 54 28.6 67 23.3 45 22.2 87 28.7 
Some college 108 18.5 125 18.8 36 19.0 56 19.5 40 19.7 53 17.5 
Associate’s degree from 2-year college 60 10.3 85 12.8 17 9.0 32 11.1 32 15.8 37 12.2 
Bachelor’s degree 78 13.4 108 16.3 30 15.9 34 11.8 40 19.7 50 16.5 
Some graduate school 5 0.9 9 1.4 3 1.6 1 0.3 4 2 5 1.7 
Graduate degree 53 9.1 55 8.3 11 5.8 35 12.2 21 10.3 26 8.6 
Don't know 11 1.9 13 2.0 7 3.7 3 1.0 1 0.5 8 2.6 
Total 584  664 
 
189 
 
287 
 
203 
 
303 
 Missing (nonresponse) 3 0.5 13 1.9 111 
   
171 
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Table 2 (continued) 
    Students indicating a vocational choice in STEM  
   Overall   Latina/o    White  
 
  Latina/o   White    Yes    No    Yes    No  
Variable n % n % n % n % n % n % 
 
  
          Financial concerns   
          None     20 10.7 35 12.2 38 18.2 57 18.4 
Some      90 48.1 119 41.3 104 49.8 159 51.3 
Major      77 41.2 134 46.5 67 32.1 94 30.3 
Total     187 
 
288 
 
209 
 
310 
 Missing (nonresponse)     112 
   
158 
   
 
  
          Degree aspirations 
Do not intend to earn degree 1 0.2 3 0.4 2 0.4 3 0.3 0 
 
0 
 Vocational certificate 3 0.5 1 0.1 5 0.9 7 0.8 0 
 
0 
 Associate’s degree (AA or equiv.) 14 2.4 18 2.7 20 3.5 56 6.52 1 0.5 1 0.3
Bachelor’s degree 37 6.3 59 8.7 86 15.1 136 15.9 6 2.9 19 6.1 
At least a bachelor’s degree 92 15.7 135 20.0 125 21.9 259 30.2 39 18.8 59 19 
Master’s degree 154 26.3 179 26.5 215 37.7 289 33.7 54 26 90 29 
Doctoral degree (PhD, EdD, JD) 198 33.8 192 28.4 118 20.1 108 12.6 70 33.7 101 32.6 
Medical degree (MD, DDS, DVM) 86 14.8 89 13.2 571  858  38 18.3 40 12.9 
Total 585  676 
 
740    208 
 
310 
 Missing (nonresponses) 2  1 
 
    159 
            
Has occupation expectation changed?   
          Yes 284 48.5 308 45.8 237 41.4 430 50.2 92 44.2 154 50.2 
No 301 51.5 364 54.2 335 58.6 426 49.8 116 55.8 153 49.8 
Total 585  
  
572 
 
856 
 
208 
 
307 
 Missing (nonresponses) 2  5
 
741 
   
162 
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Table 2 (continued) 
    Students indicating a vocational choice in STEM  
   Overall   Latina/o    White  
 
  Latina/o   White    Yes    No    Yes    No  
Variable n % n % n % n % n % n % 
Why career choice changed?   
          Lack of high school preparation   
          Strongly disagree 32 39.5 61 40.1 78 32.9 145 33.7 30 32.6 52 33.3 
Disagree 10 12.3 13 8.6 24 10.1 55 12.8 7 7.6 19 12.2 
Slightly disagree 4 4.9 3 2 9 3.8 13 3 4 4.3 7 4.5 
Neither 11 13.6 20 13.2 42 17.7 63 14.7 16 17.4 21 13.5 
Slightly agree 8 9.9 14 9.3 24 10.1 44 10.2 8 8.7 19 12.2 
Agree 8 9.9 16 10.6 26 11 47 10.9 9 9.8 17 10.9 
Strongly agree 8 9.9 24 15.9 34 14.3 63 14.6 18 19.6 21 13.5 
Total 81  151 
 
237 
 
430 
 
92 
 
156 
 Missing (nonresponses) 355  
  
1,502 
   
429 
   
 
  
          Academic difficulty   
          Strongly disagree 36 45 58 34.4 89 37.7 145 33.8 40 43.5 55 35.3 
Disagree 15 18.6 15 9.9 35 14.8 69 16 12 13 25 16 
Slightly disagree 3 3.75 11 7.3 11 4.6 26 6.1 5 5.4 12 7.7 
Neither 7 8.75 16 10.6 30 12.7 55 12.8 12 13 20 12.8 
Slightly agree 7 8.75 21 13.9 29 12.3 51 11.9 13 14.1 12 7.7 
Agree 3 3.75 12 7.9 18 7.6 45 10.4 5 5.4 17 10.9 
Strongly agree 9 11.25 18 11.9 24 10.2 38 8.9 5 5.4 15 9.6 
Total 80  151 
 
236 
 
429 
 
92 
 
156 
 Missing (nonresponses) 356  
  
1,504 
   
429 
                
Change in academic interest              
Strongly disagree 24 8.5 29 9.3 7 8.9 12 7.9 6 6.5 14 5.5 
Disagree 14 5.0 12 3.9 5 6.3 3 2 1 1.1 5 3.2 
Slightly disagree 7 2.5 7 2.3 2 2.5 4 2.6 4 4.3 3 1.9 
Neither 32 11.4 32 10.3 8 10.1 16 10.6 6 6.5 19 12.2 
Slightly agree 47 16.7 48 15.4 12 15.2 26 17.2 18 19.6 20 12.8 
Agree 70 24.9 104 33.4 22 27.9 43 28.4 27 29.3 59 37.8 
Strongly agree 87 31.0 79 25.4 23 29.1 47 31.1 30 32.6 36 23.1 
Total 281  311 
 
79 
 
151 
 
92 
 
156 
 Missing (nonresponses) 306  366 
 
357 
   
429 
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Table 2 (continued) 
    Students indicating a vocational choice in STEM  
   Overall   Latina/o    White  
 
  Latina/o   White    Yes    No    Yes    No  
Variable n % n % n % n % n % n % 
             
Change in career interest              
Strongly disagree 21 7.4 14 4.5 5 6.2 11 7.3 5 5.4 6 2.3 
Disagree 8 2.8 11 3.5 4 4.9 1 0.7 2 2.2 3 1.9 
Slightly disagree 7 2.5 4 1.3 1 1.2 5 3.3 0 0 3 1.9 
Neither 24 8.5 29 9.3 6 7.4 10 6.7 7 7.6 12 7.7 
Slightly agree 45 16.0 43 13.8 15 18.5 22 14.7 15 16.3 23 14.7 
Agree 84 29.8 107 34.4 22 27.2 50 33.4 24 26.1 59 37.8 
Strongly agree 93 33.0 103 33.1 28 34.6 51 34 39 42.4 50 32.1 
Total 282  311 
 
81 
 
150 
 
92 
 
156 
 Missing (nonresponses) 305  366 
 
356 
   
429 
   
 
  
          Change in career values    
          Strongly disagree 29 10.2 21 6.8 9 11.1 14 9.3 9 9.8 7 4.5 
Disagree 11 3.9 17 5.5 6 7.4 4 2.6 5 5.4 5 3.2 
Slightly disagree 4 1.4 5 1.6 0 0 2 1.3 1 1.1 4 2.6 
Neither 40 14.1 46 14.9 10 12.3 19 12.6 12 13 24 15.5 
Slightly agree 42 14.8 46 14.9 12 14.8 24 15.9 16 17.4 21 13.5 
Agree 78 27.6 93 30.1 22 27.2 40 26.5 22 23.9 54 34.8 
Strongly agree 79 27.9 81 26.2 22 27.2 48 31.8 27 29.3 40 25.9 
Total 283  309 
 
81 
 
151 
 
92 
 
155 
 Missing (nonresponses) 304  368 
 
355 
   
430 
         
Earnings expectation   
          Less than $20,000 140 24.0 146 21.7 44 23.4 80 27.8 49 23.7 73 23.7 
$20,000–39,900 241 41.3 261 38.8 60 31.9 127 44.1 62 30 129 41.9 
$40,000–59,000 156 26.7 200 29.8 62 33 62 21.5 67 30 84 27.3 
$60,000–79,000 37 6.3 44 6.5 19 10.1 15 5.2 17 8.2 16 5.2 
$80,000 or more 10 1.7 21 3.1 3 1.6 4 1.4 12 5.8 6 1.9 
Total 584  672 
 
188 
 
288 
 
207 
 
308 
 Missing (nonresponses) 3  5 
 
111 
   
162 
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Table 2 (continued) 
    Students indicating a vocational choice in STEM  
   Overall   Latina/o    White  
 
  Latina/o   White    Yes    No    Yes    No  
Variable n % n % n % n % n % n % 
Math courses taken   
          
All Latinas/os, n = 587   
          Algebra 1, high school   
          Yes 414 70.5 478 70.6 133 22.7 216 36.8 150 22.2 220 33 
Missing (nonresponses) 173  199 
 
238 
   
307 
   
 
  
          Algebra 1, college  
          Yes 302 51.4 347 51.3 101 17.2 140 23.9 99 14.6 164 24.2 
Did not take 30 5.1 31 4.6 7 1.2 12 2.0 6 0.9 17 2.5 
Missing (nonresponses) 285  330 330 346 
   
414 
                
Algebra 2, high school   
          Yes 343 58.4 382 56.4 116 19.8 179 30.5 134 19.8 175 25.8 
Missing (nonresponses) 244  295 
 
292 
   
368 
   
 
  
          Algebra 2, college  
          Yes 178 30.3 183 27.0 65 11.1 80 13.6 60 8.9 83 12.3 
Did not take 98 16.7 139 20.5 25 4.3 41 7.0 29 4.3 63 9.3 
Missing (nonresponses) 409  494  442 
   
534 
                
Trigonometry, high school   
          Yes 145 24.7 159 23.5 54 9.2 69 11.8 62 9.2 60 8.9 
Missing (nonresponses) 442  518 
 
464 
   
555 
   
 
  
          Trigonometry, college    
        Yes 128 21.8 144 21.3 80 13.6 35 6.0 85 12.6 40 5.9 
Did not take 262 44.6 324 47.9 52 8.9 148 25.2 60 8.9 167 24.7 
Missing (nonresponses) 459  533 
 
472 
   
552 
                
Pre-calculus, high school   
          Yes 111 18.9 124 18.3 39 6.6 62 10.6 48 7.1 53 7.8 
Missing (nonresponses) 476  553 
 
486 
   
576 
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Table 2 (continued) 
    Students indicating a vocational choice in STEM  
   Overall   Latina/o    White  
 
  Latina/o   White    Yes    No    Yes    No  
Variable n % n % n % n % n % n % 
 
  
          Pre-calculus, college   
          Yes 144 24.5 140 20.7 81 13.8 16 2.7 84 12.4 39 5.8 
Did not take 273 46.5 344 50.8 62 10.6 147 25.0 63 9.3 179 26.4 
Missing (nonresponses) 443  537 
 
460 
   
554 
   
 
  
          Calculus, high school   
          Yes 40 6.8 52 7.7 13 2.2 23 3.9 19 
 
20 
 Missing (nonresponses) 547  625 
 
551 
   
638 
   
 
  
          Calculus, college   
          Yes 100 17.0 131 19.4 62 10.6 30 5.1 68 10 40 5.9 
Did not take 349 59.5 400 59.1 93 15.8 181 30.8 94 13.9 200 29.5 
Missing (nonresponses) 487  546 
 
495 
   
569 
   
 
  
          
Dependent variables 
Transfer intention   
          4-year public 423 72.6 471 69.7 170 90.4 253 88.2 193 92.3 278 90 
4-year private college or university 52 8.9 47 7.0 18 9.6 34 11.8 16 7.7 31 10 
Private 2-year college 7 1.2 5 0.7 
    
0 0 0 
 Public 2-year college 17 2.9 17 2.5 
    
0 0 0 
 Not intent to transfer 84 14.4 136 20.1 
    
0 0 0 
 Total 583  676 
 
188
 
287
 
209 
 
309 
 Missing (nonresponses) 4  1 
 
112 
   
159 
   
 
  
          Stem major choice   
          Yes 190 32.4 209 30.9 
    
569 40.1  
 No 288 49.1 310 45.8 
    
851 59.9  
 Total 478  519 
     
1,420 
   Missing (nonresponses) 109 18.6 158 23.3
    
749 
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Comparative Statistics 
 Research questions 2 and 3 specifically addressed the identification of key significant 
differences between two groups of students [Latina/o students (n = 587) and White students 
(n = 676)] on key variables chosen to be examined for the STEM-VC model.  Such 
differences informed potential findings for inferential statistics and key model fit for Latina/o 
students and assisted with understanding key differences.  A series of independent sample t 
tests were conducted with significant and noteworthy yet not significant findings for Latina/o 
students and the comparative group of White students.  Levene’s test for equal variances and 
appropriate t values and significance values were utilized if assumptions for variance were 
violated.  As differences in sample size of Latina/o and White students were noted, Cohen’s 
(1988) d effect size was hand calculated using the following formula for Hedges g (Hedges, 
1981, p. 10) to account for difference and Ellis (2009) as effect size resource: 
SD pooled = (N1 – 1)SD 1 + (N2 – 1)SD 2 
                    √𝑁1 + 𝑁2 − 2), 
 
where N is the N response of each group and SD is the standard deviation.  For this series of 
analysis, the dependent variable tested was a recoded ethnicity variable of Latina/o students 
and White students.  The coding of responses to all items may be found in Appendix E. 
Demographic Characteristics 
Research question 2 addressed understanding potential differences in demographic 
variables between the two ethnic groups.  The demographic variables of respondent age, 
marital status, travel distance, and financial concerns were tested.  Of these variables tested, 
three were significantly different between Latina/o and White student mean responses.  The 
results of this analysis are shown in Table 3.  Additional variables of gender, marital status, 
and English as a native language were tested using Pearson chi square (Table 4). 
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Table 3 
Comparison of Demographic Characteristics of Latina/o Students and White Students 
Variablea n M SD t df p d 
Agea  
  
–5.315b 1174.9 .001** -2.91 
Latina/o 531 1.30 0.457     
White 674 1.44 0.497     
Marital statusc  
  
2.876b 1252.6 .004* .161 
Latina/o 585 2.56 0.947     
White 673 2.40 1.035     
Miles from homed  
  
–2.928b 1254.0 .003* –.167 
Latina/o  582 2.17 0.915     
White 674 2.32 0.881     
Financing college concernse  
  
4.990b 1237.4 .001** .273 
Latina/o 584 2.29 0.687     
White 676 2.10 0.699     
aAge coded as 1 = 18–24 years, 2 = 25–29 years, 3 = 30–40 years, 4 = 41–55 years, 6 = >55 years. bValues 
adjusted as variances were not equal. cMarital status coded as 1 = married, 2 = living together, 3 = single, never 
married, 4 = divorced. dMiles from home coded as 1 = 5 miles or less, 2 = 6–10 miles, 3 = 11–50 miles, 4 = 51–
100 miles, 5 = 101–500 miles, 6 = over 500 miles. eFinancing college concerns coded as 1 = none, 2 = some, 3 
= major.  
*p < .05. ** p < .001. 
 
Table 4 
Pearson Chi-Square Test for Demographic Comparisons of Latina/o and White Students 
Variable n Latino White χ² p df 
Gendera 
      
Male 572 185 233 1.928 .381 2 
Female 1,184 400 442 
   Total 1,756 585 675 
   
Enrollment statusb 
      
Full time 886 304 328 1.469 .480 2 
Part time 867 281 345 
   Total 1,753 585 673 
   
English as native languagec 
      
Yes 1,242 294 612 259.024 .001 2 
No 454 273 49 
   Total 1696 567 661 
   aGender coded as 1 = male, 2 = female; phi = .033; zero cells (0.0%) have expected count less than 5; the 
minimum expected count was 161.57. bEnrollment status coded as 1 = full time, 2 = part time; phi = .029; zero 
cells (0.0%) have expected count less than 5; the minimum expected count was 244.82.  cEnglish as native 
language coded as 1 = yes, 2 = no; phi = .391; zero cells (0.0%) have expected count less than 5; the minimum 
expected count was 125.28.   
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In regard to age of respondents, Latina/o students (M = 1.30, SD =.45677) were more 
likely than were White students (M = 1.44, SD = .49701) to be of traditional college age (18–
24 years), t(1174.9) = –5.315, p < .001, with responses coded on a 6-point scale (1 = 18–24, 
2 = 25–29, 3 = 30–40, 4 = 41–55, 5 = >55).  This finding was contrary to the findings in 
some previous studies for Latina/o student age.   
The difference in the marital status between Latina/o students and White students also 
was significant.  Latina/o students (M = 2.56, SD = 0.947) reported being single at a 
significantly rate than did White students (M = 2.40, SD = 1.035), t(1252.60) = 2.876, p < 
.004.  The difference in means was 0.16 on a 4-point scale (1 = married, 2 = living together, 
3 = single, never married, and 4 = divorced), thus illustrating that Latina/o respondents in this 
study were more likely to be single and never married than were their White counterparts.  
This finding agrees with the student age finding (Latina/o students being more likely to be 
traditional age than their White student counterparts), as one would expect fewer younger 
people to be married. 
The third variable that emerged as significant between the two ethnic groups was the 
number of miles students must commute to attend the host institution.  Latina/o students (M 
= 2.17, SD = .915) reported significantly less travel distance than did White students (M = 
2.32, SD = 0.881), t(1250) = -2.928, p < .003, to attend classes.  The difference in means was 
–.15 on a 6-point scale (1 = 5 miles or less, 2 = 6–10 miles, 3 = 11–50 miles, 4 = 51–100 
miles, 5 = 101–500 miles and 6 = over 500 miles), thus illustrating that the Latina/o students 
responding were more likely to travel less distance and attend college closer to home than 
were their White counterparts.  The finding of shorter travel distance for Latina/o students 
than their White counterparts agrees with the findings in the literature.   
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A final significant difference between the two ethnic populations was the issue of 
student financial concerns.  Latina/o students (M = 2.29, SD = 0.687) reported significantly 
higher financial concerns that did White students (M = 2.10, SD = 0.699), t(1237.4) = 4.990, 
p < .001.  The difference in means was 0.19 on a 3-item scale of 1 = none, 2 = some, 3 = 
major.  Thus Latina/o students had significantly more financial concerns with affordability of 
their college education over their White counterparts within this data aggregate.  An 
overview of the independent sample t test results for demographic variables comparing 
Latina/o and White students may be found in Table 3. 
Results of the Pearson chi-square tests yielded the following findings.  First, the 
analysis revealed that comparative responses between Latina/o and Whites indicated that 
response to gender was not a significant difference, χ²(2, N = 1756) = 1.928, p ≥ .05.  Thus 
Latinas/os in this data aggregate were not more likely than their White counterparts to be 
female.  Phi, which indicates strength of association between the two variables, was .33.  
This effect size is greater than .30 but less than.50 and, thus, is considered a medium effect 
(Urdan, 2010).  Second, a comparative analysis between the two ethnic populations 
illustrated a nonsignificant difference in the demographic variable of enrollment type, χ²(2, N 
= 1753) = 1.469, p ≥ .05.  As a result, Latina/o respondent enrollment as full-time attendees 
was not significantly different than that of their White counterparts.  Phi was .029, or less 
than .30, indicating a small overall effect size.  Finally, the third analysis revealed that 
responses of Latina/o and White students to the English as their native language item was 
significantly different, χ²(2, N = 1696) = 259.024, p ≤ .001.  Thus Latina/o respondents were 
significantly more likely than Whites to be nonnative English speakers.  Phi, which indicates 
strength of association between the two variables, was .391.  This effect size is considered a 
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medium effect.  An overview of the Pearson chi-square test results for the comparison of the 
demographic variables of Latina/o and White students, may be found in Table 4. 
Exogenous Variables 
The third research question was addressed as well by independent sample t tests to 
explore potential differences in mean responses between Latina/o and Whites students in 
regard to this study’s exogenous variables.  These variables are associated with Self-Efficacy, 
Social Capital, Vocational Interests, Academic Achievement, and Transfer Capital.   
Self-Efficacy. Of the 19 variables examined related to the Self-Efficacy exogenous 
factor, a total of three emerged as significant (see Table 5).  Latina/o students within the 
sample displayed increased self-efficacy in regard to self-perception.  Latina/o students (M = 
2.39, SD = 1.797), responding on a Likert-type scale ranging from 1 (disagree) to 7 (strongly 
agree), were significantly more likely than were White students (M = 2.64, SD = 1.88) to 
disagree with the statement “I wish I could have more respect for myself,” t(1244.55) =  
–2.439, p < .015.  A second self-efficacy variable regarding worrying about what others 
“think about me” (with responses on the same 7-point Likert-type scale) also showed a 
significant difference between the two groups.  Latina/o students (M = 2.03, SD = 0.996) 
were significantly less concerned than were White students (M = 2.26, SD = 1.029) with 
what others thought about them, t(1252) = –3.919, p < .001.  Additionally, of the self-
efficacy variables tested, student self-efficacy in regard to writing skills, with responses on a 
Likert-type scale ranging from 1 (I’m in the bottom 10%) to 5 (I’m in the top 10%) was 
significantly lower for Latina/o students (M = 3.84, SD = 0.895) than for their White 
counterparts (M = 4.05, SD = .875), t(1252) = –4.196, p < .001.  On a 5-point Likert-type 
scale scaled, a mean difference of –.21 illustrated lower self-efficacy for Latina/o students in  
140 
 
Table 5 
Comparison of Self-Efficacy Variable Responses by Latina/o and White Students 
Variable n M SD t df p   d 
Personal self-efficacy  
      
        
Desire more respecta   
  
–2.439b 1244.55 .015* –.189 
Latina/o 584 2.39 1.797     
White 675 2.64 1.880     
 
 
  
    
Difficult to make new friendsa  
  
–1.790b 1234.92 .074 –.101 
Latina/o 583 2.94 2.231     
White 670 3.17 2.288     
 
 
  
    
Initiate meeting friendsa  
  
0.412 1251.00 .680 .022 
Latina/o 581 5.17 2.147     
White 672 5.12 2.323     
 
 
  
    
I do not handle social gatherings wella  
  
–0.309 1252.00 .757 –.017 
Latina/o 582 2.75 2.323     
White 672 2.79 2.206     
 
 
  
    
Worry about what others think of mea  
  
–3.919b 1238.59 .001** –.226 
Latina/o 583 2.03 0.996     
White 673 2.26 1.029     
 
 
  
    
Do things so others will like mea  
  
–2.828 b 1252.00 .005* –.162 
Latina/o 582 1.66 0.926     
White 672 1.81 0.923     
 
 
  
    
Academic self-efficacy  
  
    
 
 
  
    
Rate personal math skillc  
  
–1.048 1257.00 .295 –.065 
Latina/o 585 3.56 1.090     
White 674 3.63 1.057     
 
 
  
    
Rate personal writing skillc  
  
–4.196 1252.00 .001** –.237 
Latina/o 583 3.84 0.895     
White 673 4.05 0.875     
 
 
  
    
Rate pubic speaking skillc  
  
–1.576 1256.00 .115 –.097 
Latina/o 584 3.47 1.180     
White 674 3.58 1.172     
 
 
  
    
Rate social skillsc  
  
0.166b 1245.30 .868 .009 
Latina/o 584 3.88 0.978     
White 673 3.87 1.032     
 
 
  
    
Rate computer skillc  
  
0.906 1255.00 .365 .044 
Latina/o 584 3.92 0.893     
White 673 3.88 0.919     
 
 
  
    
Success for challenging class-high abilitya  
  
0.639 1243.00 .523 .038 
Latina/o 577 4.86 1.597     
White 668 4.80 1.545     
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Table 5 (continued) 
Variable n M SD t df p   d 
Success for challenging class-good lucka  
  
1.326 1237.00 .185 .074 
Latina/o 578 3.47 1.898     
White 661 3.33 1.862     
 
 
  
    
Success for challenging class-tasks easya  
  
0.968 1242.00 .333 .050 
Latina/o 577 3.21 1.808     
White 667 3.12 1.747     
 
 
  
    
If failed challenging class-low abilitya  
  
0.317 1236.00 .751 .021 
Latina/o 576 3.29 1.917     
White 662 3.25 1.874     
 
 
  
    
If failed challenging class-bad lucka  
  
–0.821 1229.00 .412 –.043 
Latina/o 571 2.43 1.623     
White 660 2.50 1.595     
 
 
  
    
If failed challenging class-task harda  
  
–1.654 1240.00 .098 –.089 
Latina/o 575 4.83 1.822     
White 667 4.99 1.750     
 
 
  
    
If failed challenging class, not work harda  
  
–0.471 1239.00 .638 –.027 
Latina/o 577 4.25 2.202     
White 664 4.31 2.183     
 
 
  
    
Subject difficult class was  
  
–1.286 1254.00 .199 –.071 
Latina/o 583 3.79 1.559     
White 673 3.90 1.546 
    aResponses given on a Likert-type scale ranging from 1 (disagree) to 7 (strongly agree). bValues adjusted as 
variances were not equal. cResponses given on a Likert-type scale ranging from 1 (I’m in the bottom 10%) to 5 
(I’m in the top 10%).   
*p < .05. ** p < .001. 
 
perception of their writing skills.  This finding makes sense when considering the 
demographic finding of significance that lower numbers of Latina/o students responded as 
being native English language speakers.  An overview of the independent sample t test 
results comparing Latina/o and White students for all self-efficacy related variables are 
shown in Table 5. 
Social Capital. An analysis was conducted on variables associated with the Social 
Capital exogenous factor.  The results of these independent sample t tests are shown in Table 
6.  Of the 16 variables were tested, 10 showed significant differences between the mean 
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responses of the two groups (Latina/o and White students).  Thematic emergent areas 
included parental education as a metric of first-generation status, financial concerns, and 
support.  Utilizing recoded parent education variables, with responses recoded as 1 = no 
college, 2 = some college, 3 = bachelor’s degree attainment, and 4 = graduate school, an 
independent sample t test was performed to measure if Latina/o students were more likely 
than White students to be first-generation students.  The results revealed that the mothers of 
Latina/o students (M = 4.10, SD = 2.037) had significantly less education than did White 
students’ mothers (M = 4.37, SD = 1.868), t(1,245) = –2.460, p < .014.  Additionally, the 
fathers of Latina/o students (M = 4.15, SD = 2.306) had significantly less education than did 
White students’ mothers (M = 4.60, SD = 2.118), t(1250) = –3.560, p < .001 These findings 
reflect findings in existing literature.  Nora and Rendón (1990) stated that “Hispanic students 
are first generation, come from low social economic status, lack finances, may need 
remediation, and often again are first generation, lack social capital with parental support as 
key factors negatively impacting student transfer” (p. 237).  Thus this finding suggests that 
SSSL Sample College students follow national norms of being first-generation students, 
which provides support for the inclusion of both Social Capital and Transfer Capital as 
constructs in regard to STEM degree choice at transfer. 
In regard to financial concerns, several variables emerged as significant and 
illustrative that Latina/o students exhibit more financial concerns than their White 
counterparts.  Particular noteworthy were the findings for the variables measuring level of 
concern regarding to ability to afford college and the likelihood that the lack of financial aid 
would prohibit degree attainment.  An inspection of mean responses revealed that Latina/o 
students (M = 2.29, SD = 0.687) had significantly more concerns than did White students 
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Table 6 
Comparison of Social Capital Variable Responses by Latina/o and White Students 
Variable n M SD t df p   d 
Mother’s educationa  
  
–2.460 1245.00 .014* –.138 
Latina/o  584 4.10 2.037     
White 663 4.37 1.868     
 
 
  
    
Father’s educationa  
  
–3.560 1250.00 .001** –.203 
Latina/o  579 4.15 2.306     
White 673 4.60 2.118     
 
 
  
    
Financially independent for college expensesb  
  
4.774c 1159.94 .001** .272 
Latina/o   564 1.43 0.496     
White 663 1.30 0.460     
 
 
  
    
Expect to pay from own resourcesd  
  
–0.256 1238.00 .798 –.015 
Latina/o 574 3.13 2.013     
White 666 3.16 1.963     
 
 
  
    
Financial aid not repaid to support educationd  
  
4.212 1245.00 .001** .237 
Latina/o 581 3.53 1.943     
White 666 3.07 1.929     
 
 
  
    
Financial aid to be repaidd  
  
–0.528 1240.00 .598 –.007 
Latina/o 575 2.81 2.177     
White 667 2.79 2.870     
 
 
  
    
Concerns with ability to afford collegee  
  
4.990a 1237.34 .001** .273 
Latina/o 584 2.29 0.687     
White 676 2.10 0.699     
 
 
  
    
How many family members supportingf  
  
2.079a 1200.24 .038* .112 
Latina/o 585 1.62 0.798     
White 674 1.53 0.739     
 
 
  
    
Are you currently workingg  
  
–0.480 1261.00 .632 –.021 
Latina/o  587 2.59 0.946     
White 676 2.61 0.898     
 
 
  
    
During H.S., parents discussed books, etc.h  
  
–3.705 1257.00 .001** –.212 
Latina/o  585 2.80 1.599     
White 674 3.14 1.601     
 
 
  
    
During H.S., parents ate main meal w/you h  
  
–2.962 1205.70 .003* –.172 
Latina/o  587 3.74 1.505     
White 673 3.99 1.401     
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Table 6 (continued) 
Variable n M SD t df p   d 
Prevent degree attainment, financial aidi  
  
3.602a 1233.99 .001** .206 
Latina/o  581 2.99 1.051     
White 675 2.77 1.076     
 
 
  
    
Prevent degree attainment, lack of moneyi  
  
2.821 1255.00 .005* .156 
Latina/o  585 3.14 1.022     
White 673 2.98 1.018     
 
 
  
    
Prevent degree attainment, debt, need to worki  
  
–0.105 1253.00 .916 .000 
Latina/o  581 2.73 1.118     
White 674 2.73 1.105     
 
 
  
    
For challenging course, help from family/ 
friendj 
 
  
0.732 1247.00 .464 .042 
Latina/o  580 2.74 1.210     
White 669 2.69 1.168     
 
 
  
    
For challenging course, help from fellow 
classmatej 
 
  
3.685a 1222.25 .001** .210 
Latina/o  575 2.59 1.124     
White 669 2.35 1.152     
aItem coded as 1 = elementary school or less, 2 = some high school, 3 = high school graduate, 4 = some college, 
5 = associate’s degree from 2-year college, 6 = bachelor’s degree, 7 = some graduate school, 8 = graduate 
degree. bItem coded as 1 = yes and 2 = no. cValues adjusted as variances were not equal. dItem coded as 1 = 
none, 2 = <$1,000, 3 = $1,000–$2,999, 4 = $3,000–$5,999, 5 = $6,000–$9,999, 6 = $10,000+. eItem coded as 1 
= none, 2 = some, 3 = major. fItem coded as 1 = 0, 2 = 1–2, 2 = 3–4, 4 = 5+. gItem coded as 1 = yes, I am 
currently working on campus, 2 = yes, I am currently working off campus, 3 = no, I am not looking for working 
opportunities, 4 = no, I am currently unemployed, but I am looking for working opportunities. hItem coded as 1 
= never or very rarely, 2 = a few times a year, 3 = about once a month, 4 = several times a month, 5 = several 
times a week. iItem coded as 1 = not at all likely, 2 = probably not likely, 3 = somewhat likely, 4 = very likely. 
jItem coded as 1 = did not receive/not applicable, 2 = received/ not helpful, 3 = received/somewhat helpful, 4 = 
received/ very helpful. 
*p < .05. ** p < .001. 
 
(M = 2.10, SD = 0.699), about their ability to afford college, t(1237.34) = 4.990, p < .001, 
according to their responses on a 3-point scale (1 = none, 2 = some concerns, 3 = major 
concerns).  In addition, Latina/o students (M = 1.43, SD = 2.306) indicated a significantly 
higher level of financial independence for college expenses than did their White counterparts 
(M = 1.30, SD = 0.46), t(1159.94) = 4.774, p < .001, based on their responses coded as 1 = 
yes and 2 = no.  Also, Latina/o students (M = 3.53, SD = 1.943) had significantly higher 
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dependence on financial aid not requiring repayment than did White students (M = 3.07, SD 
= 1.929), t(1245) = 4.212, p < .001, with responses on a 6-point scale (1 = none, 2 = <$1,000, 
3 = $1,000–$2,999, 4 = $3,000–$5,999, 5 = $6,000–$9,999, 6 = $10,000+).   
Finally, Latina/o students (M = 3.14, SD = 1.022) indicated significantly higher 
concerns with finances prohibiting degree attainment than did White students (M = 2.98, SD 
= 1.018), t(1255.00) = 2.821, p < .005, with responses given on a 4-point Likert-type scale 
ranging from 1 (not at all likely) to 4 (very likely).  Latina/o students (M = 2.99, SD = 1.051) 
also had a significantly higher level of concerns than did White students (M = 2.77, SD = 
1.076) with the lack of financial aid prohibiting them from attaining a degree, t(1233.99) = 
3.602, p < .001 (with responses given on the same 4-point scale as above).  Combined, these 
findings make sense when examining a final significant finding in the finance area.  Latina/o 
students (M = 1.62, SD = 0.798) were supporting significantly more family members than 
were White students (M = 1.53, SD = 0.739), t(1200.24) = 2.079, p < .038, according to 
responses on a 4-point scale (1 = 0, 2 = 1–2, 2 = 3–4, 4 = 5+).  Thus financial issues were a 
significantly higher concern for Latina/o students than for White students who responded to 
the survey. 
An additional area of social capital that emerged with significant differences in mean 
responses between the two ethnic groups was in regard to support networks.  Coleman (1988) 
identified the important role of support networks, inclusive of family, friends, and peers, as 
key elements of social capital.  Three variables emerged as significantly different for Latina/o 
from Caucasian counterparts.  In this study, the role of parental support was illustrated on 
average to be lower for Latina/o students than for White students.  Only two independent 
variables emerged as significantly different for Latina/o students than for their White 
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counterparts.  Significantly fewer Latina/o students (M = 2.80, SD = 1.599) than White 
students (M = 3.14, SD = 1.601) discussed books and academic related materials with their 
parents, t(1257.00) = –3.705, p < .001, with responses given on a 5-point scale (1 = never or 
very rarely, 2 = a few times a year, 3 = about once a month, 4 = several times a month, 5 = 
several times a week).  Similarly, significantly fewer Latina/o students (M = 3.74, SD = 
1.505) than White students (M = 3.99, SD = 1.401) spent time eating meals with their 
parents, t(1205.70) = –2.962, p < .003, with responses provided on the same 5-point scale as 
the previous item.  These finding of family support networks was not in line with current 
literature that suggested Latina/o students are strongly connected to family and is a finding 
unique to this study. 
Vocational Interests. Regarding vocational interests, the following variables 
emerged as having significant differences between the two ethnic groups (the results of the 
analysis may be found in Table 7).  From a total of 12 variables examined, only one was 
found to have a significant difference between Latina/o students and White students.  In 
regard to degree aspirations, or the highest degree the students indicated they planned to 
achieve, Latina/o students (M = 6.25, SD = 1.273) had significantly higher degree aspirations 
than did White students (M = 6.06, SD = 1.317), t(1259) = 2.557, p < .011, according to 
responses coded as 1 = just take classes/no degree, 2 = vocational certificate, 3 = associate’s 
degree, 4 = bachelor’s degree, 5 = at least a bachelor’s degree, 6 = master’s degree, 7 = 
doctoral degree, 8 = medical degree.   
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Table 7 
Comparison of Vocational Interests Variable Responses by Latina/o and White Students 
Variable n M SD t df p   d 
Occupational expectations changed since 
arriving at collegea 
 
  –0.989 1254.00 .323 –.060 
Latina/o 585 1.51 0.500     
White 671 1.54 0.499     
        
If yes, lack of high school preparationb    0.377 591.00 .707 .030 
Latina/o 284 3.43 2.282     
White 309 3.36 2.247     
        
If yes, academic difficulty in major courseworkb    1.552c 576.56 .121 .126 
Latina/o 283 3.24 2.204     
White 310 2.97 2.060     
        
If yes, academic interests/values have changedb    0.068 589.00 .946 .005 
Latina/o 281 5.21 1.866     
White 310 5.2 1.833     
        
If yes, career interests have changedb    –1.170 590.00 .243 –.095 
Latina/o 282 5.44 1.751     
White 310 5.6 1.583     
        
If yes, career values have changedb    –0.444 589.00 .657 –.032 
Latina/o 283 5.14 1.890     
White 308 5.2 1.767     
        
If yes, lack of pre-professional learning 
opportunitiesb 
 
  0.202c 575.05 .840 .020 
Latina/o 284 3.25 2.060     
White 309 3.21 1.897     
        
If no obstacles, highest degree aspirationd    2.557 1259.00 .011* .146 
Latina/o 586 6.25 1.273     
White 675 6.06 1.317     
        
Likely to defer degree attainment/debt, need to 
worke 
 
  0.595 1253.00 .916 .034 
Latina/o 581 2.73 1.118     
White 674 2.73 1.105     
        
Likely to defer degree attainment/poor grades    1.912c 1177.94 .056 .000 
Latina/oe 579 1.6 0.859     
White 674 1.51 0.779     
        
 
148 
 
Table 7 (continued) 
Variable n M SD t df p   d 
Expected annual earnings, post-degree 
attainmentf 
 
  –1.868 1253.00 .062 –.103 
Latina/o 584 2.21 0.935     
White 671 2.31 0.983     
        
Discussed career plans with faculty memberg    1.648 1250.00 .100 .094 
Latina/o 582 2.05 1.201     
White 670 1.94 1.139     
aItem coded as 1 = yes and 2 = no. bResponses given on a Likert-type scale ranging from 1 (disagree) to 7 
(strongly agree). cValues adjusted as variances were not equal. dItem coded as 1 = just take classes/no degree, 2 
= vocational certificate, 3 = associate’s degree, 4 = bachelor’s degree, 5 = at least a bachelor’s degree, 6 = 
master’s degree, 7 = doctoral degree, 8 = medical degree. eResponses given on a Likert-type scale ranging from 
1 (not at all likely) to 4 (very likely). fItem coded as 1 = <$20,000, 2 = $20,000–$39,999, 3 = $40,000–$59,999, 
4 = $60,000–$79,999, 5 = $80,000+. gItem coded as 1 = never or very rarely, 2 = a few times per semester, 3 
=about once a month, 4 = several times a month, 5 = several times a week. 
*p < .05. **p < .001. 
 
A finding of nonsignificance was noteworthy for responses regarding concerns about 
debt being prohibitory to degree attainment, particularly when reflecting on the earlier 
findings of finances as a significant concern for Latina/o students when compared to White 
students.  There was no significant difference between the Latina/o students’ (M = 2.73, SD = 
1.118 and the White students’ (M = 2.73, SD = 1.105), t(1253.00) = .595, p < .916, responses 
to this question, which they answered on a Likert-type scale ranging from 1 (not at all likely) 
to 4 (very likely).  Thus, although Latina/o students demonstrated more concern than White 
students with the ability to finance their education, they did not view it as any more of a 
prohibiting factor from obtaining their degree than did White respondents.   
 Academic Achievement. An emphasis of this study was the examination of student’s 
vocational choice of STEM at transfer with the implication of the importance of a student’s 
transfer readiness and planning as a function of obtaining a STEM degree and, consequently, 
influencing STEM pipeline development for Latina/o students.  As a result, differences 
between Latina/o and White students were of interest in regard to academic performance 
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metrics as a measure of transfer readiness.  Kraemer (1995) found that academic achievement 
variables directly impacted student success and transfer preparation for Latina/o students.  In 
the present study, independent sample t tests were conducted to understand what group 
differences existed in regard to variables associated with academic achievement.  The 
findings from this analysis may be found in Table 8. 
Of the independent sample t tests conducted on variables associated with academic 
achievement, five emerged as revealing significance differences between the two groups 
examined within this context of this study.  An appropriate academic background is an 
important measure of academic achievement, and variables measuring developmental 
coursework taken showed significant results in this study.  Latina/o students (M = 1.69, SD = 
0.462) exhibited a higher tendency than did their White counterparts (M = 1.82, SD = .387) 
to take developmental course work in reading, t(1147.95) = –5.161, p < .001.  Latina/o 
students (M = 1.71, SD = .453) also required significantly more remediation in writing than 
did their White counterparts (M = 1.71, SD = .380), t(1148.16) = –4.776, p < .001.  Both 
these items were coded as 0 = yes, took a remedial (developmental) course; 1 = no, did not 
take a remedial (developmental) course. 
These findings are noteworthy when considering that Latina/o students also 
demonstrated a higher tendency to not be native English language speakers than did their 
White counterparts.  Perez and Ceja (2010) identified that one challenge for Latina/o student 
successful transfer was the issue of Latina/o students requiring higher remediation than 
White dominant students when entering higher education.  In addition, what did not emerge 
as significant in regard to remedial course work also is noteworthy.  Among students taking 
remedial mathematics, there was no significant difference between Latina/o students 
150 
 
Table 8 
Comparison of Academic Achievement Variable Responses by Latina/o and White Students 
Variable n M SD t df p   d 
Require remediation in matha     0.439 1261.00 .661 .023 
Latina/o 587 1.487 0.500     
White 676 1.475 0.500     
        
Require remediation in readinga    –5.161a 1147.95 .001** –.294 
Latina/o 587 1.692 0.462     
White 676 1.817 0.387     
        
Require remediation in writinga    –4.776b 1148.16 .001** –.271 
Latina/o 587 1.712 0.453     
White 676 1.825 0.380     
        
Require no remediationa    1.225b 1240.85 .221 .069 
Latina/o 587 1.617 0.487     
White 676 1.583 0.493     
        
Number of hours spent/week studyingc    –4.536b 1255.24 .001** –.256 
Latina/o 585 2.16 1.222     
White 676 2.49 1.337     
        
Prevent degree attainment, health issuesd    –0.488b 1184.96 .626 –.025 
Latina/o 579 1.76 0.943     
White 670 1.79 0.867     
        
Prevent degree attainment, home/school 
balanced 
 
  –1.089 1254.00 .277 –.061 
Latina/o 582 2.02 0.975     
White 674 2.08 0.979     
        
Prevent degree attainment, work/school 
balanced 
 
  –2.697 1249.00 .007* –.149 
Latina/o 581 2.16 0.997     
White 670 2.31 1.008     
        
For challenging course, taught myself to studye     3.250b 1248.60 .001** .179 
Latina/o 583 3.11 1.006     
White 671 2.92 1.099     
        
For challenging course, did assigned readingse    1.499 1244.00 .134 .086 
Latina/o 577 3.05 1.034     
White 669 2.96 1.047     
        
For challenging course, increased lecture 
attendancee 
 
  5.198b 1247.00 .001** .290 
Latina/o 579 3.07 1.076     
White 670 2.73 1.244     
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Table 8 (continued) 
Variable n M SD t df p   d 
For challenging course, studied by myselfe    0.331 1249.00 .741 .022 
Latina/o 580 3.16 0.904     
White 671 3.14 0.911     
        
For challenging course, studied with other 
studentse 
 
  1.519 1249.00 .129 .082 
Latina/o 581 2.26 1.222     
White 670 2.16 1.21     
        
For challenging course, received informal 
tutoringe 
 
  1.862 1247.00 .063 .106 
Latina/o 580 2.08 1.232     
White 669 1.95 1.209     
        
For challenging course, academic support 
outside classe    1.045 1252.00 .296 .064 
Latina/o 584 2.09 1.238     
White 670 2.01 1.252     
        
Recoded GPA earned at CC, self-reportedf    3.786b 1256.78 .001** .213 
Latina/o 585 1.83 0.485     
White 676 1.72 0.538     
aItem coded as 0 = yes, took a remedial (developmental) course; 1 = no, did not take a remedial (developmental) 
course. bValues adjusted as variances were not equal. cItem coded as 1 = 1–5, 2 = 6–10, 3 = 11–15, 4 = 16–20. 
dResponses given on a Likert-type scale ranging from 1 (not at all likely) to 4 (very likely). eItem coded as 1 = 
did not use/not applicable, 2 = used/ not helpful, 3 = used/somewhat helpful, 4 = used/very helpful. fItem coded 
as 1 = excellent/good GPA, 2 = adequate GPA, 3 = poor GPA. 
*p < .05. ** p < .001. 
 
(M = 1.49, SD = .500) and White students (M = 1.47, SD = .500), t(1261.00) = .439, p < .661.  
This is important, as “mathematics is a critical subject for student success in most STEM 
fields.” (Hoffman et al., 2010, p. 92).  Rendón and Garza (1994) suggested that Latina/o 
students needed additional remediation in math and English.  In the present study, remedial 
English did emerge as showing a significant difference between the two groups studied, but 
mathematics did not. 
Additional variables related to student academic achievement also emerged as 
statistically significant.  First, student study/preparation time for weekly classes was 
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identified as a having significant difference between the two groups studied.  Latina/o 
students (M = 2.16, SD = 1.222) studied significantly less than did White students (M = 2.49, 
SD = 1.337), t(1255.24) = –4.536, p < .001, coded as 1 = 1–5 hours, 2 = 6–10 hours, 3 = 11–
15 hours, 4 = 16–20 hours of studying.  This finding is consistent with findings by Nora and 
Rendón (1990) who found that Latina/o students often are first-generation students, which 
was true for the students in this study.  In addition, Latina/o students tend to come from low-
income families and, thus, have financial concerns and often need to work, which affects 
study habits.  In this study also, financial concerns emerged as significant for Latina/o 
students when compared to White students, and thus explains this finding.   
Two findings in regard to academic coping/study skills, which are illustrative of 
Latina/o students hard work academically, did emerge.  Latina/o students (M = 3.11, SD = 
1.006) reported self-taught study as an important method of dealing with a challenging 
course significantly more than did White students (M = 2.92, SD = 1.099), t(1248.597) = 
3.250, p < .001, with responses coded as 1 = did not use/not applicable, 2 = used/ not helpful, 
3 = used/somewhat helpful, 4 = used/very helpful.  Additionally, Latina/o students (M = 3.07, 
SD = 1.076) utilized increased lecture attendance significantly more than did their White 
counterparts (M = 2.73, SD = 1.244), t(1245.00) = 5.198, p < .001, with responses coded as 
above.  This finding may be indicative of lower social capital and academic preparation/study 
skill development for Latina/o students.  It is also reflective of the hard work Latina/o 
students put forward to be successful and reach their degree aspirations. 
Latina/o students (M = 1.83, SD = .485) in this study significantly self-reported lower 
GPAs than did their White counterparts (M = 1.72, SD = .538), t(1256.78) = 3.786, p < .001, 
a difference of .11 between the means (coded on a 3-point scale of 1 = excellent/good GPA, 
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2 = adequate GPA, 3 = poor GPA).  This finding is reasonable when taking into account, as 
previously noted, that Latina/o students also reported studying less on average than did their 
White counterparts.  This finding agrees with previous findings in the literature for Latina/o 
students attending community colleges. 
Transfer Capital. The final exogenous factor associated with the variables was 
transfer capital.  Rendón’s (1994) qualitative study posited that the role of mentors, inclusive 
of peers, faculty, and administrators, was a critical component for student academic success 
and transfer preparation.  Hagedorn (2006) validated this in examining a population of 
Latina/o students within the California community college system.  As noted previously, 
transfer rates of Latina/o students are lower than that of White students, particularly in STEM 
fields.  Although the scope of this study did not include an analysis of transfer success after 
student transfer, as done by Laanan (2004, 2007), it did measure students’ vocational choice 
of STEM at transfer; thus implying a student’s intent to transfer.  Thus, transfer capital was 
an important exogenous variable for examination.  A complete listing of transfer capital 
variable comparisons may be found in Table 9. 
 Variables associated with Transfer Capital included students’ use of mentors and 
offices to assist in the transfer planning process.  Several variables examined in this study 
were significant, including those related to transfer mentorship, student validation, and 
student transfer preparation.  Latina/o students (M = 4.43, SD = 2.050) ranked information 
received from their advisor as significantly more helpful than did White students (M = 4.17, 
SD = 1.978), t(1213.967) = 2.283, p < .023.  Additionally, Latina/o students (M = 3.78, SD = 
2.025) indicated they met regularly with advisors significantly at a higher rate than did their 
White counterparts (M = 3.29, SD = 1.912), t(1251) = 4.339, p < .001, and Latina/o students 
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Table 9. 
Comparison of Transfer Capital Variable Responses by Latina/o and White Students 
Variable n M SD t df p   d 
For hard class, feedback from RAa    0.576 1249.00 .565 .032 
Latina/o 581 2.33 1.232     
White 670 2.29 1.246     
        
For hard class, how helpful was staff/admin.a    0.661 1246.00 .509 .035 
Latina/o 579 1.76 1.135     
White 669 1.72 1.116     
        
For hard class, how helpful was faculty membera    1.147b 1179.45 .252 .068 
Latina/o 579 1.4 0.915     
White 668 1.34 0.834     
        
For hard class, how helpful was TA/profa    1.116 1249.00 .265 .063 
Latina/o 581 2.22 1.267     
White 670 2.14 1.255     
        
Consulted academic advisor regarding transferc    1.708 1254.00 .088 .094 
Latina/o 582 4.53 2.132     
White 674 4.33 2.112     
        
Info received from academic advisor helpfulc    2.283b 1213.97 .023* .129 
Latina/o 583 4.43 2.050     
White 670 4.17 1.978     
        
Met with academic advisor regularlyc    4.339 1251.00 .001** .249 
Latina/o 582 3.78 2.025     
White 671 3.29 1.912     
        
Talked with academic advisor about course/ 
education plansc 
 
  2.823 1251.43 .005* .158 
Latina/o 583 5.3 1.795     
White 674 5 1.968     
        
Discussed transfer plans with academic advisorc    2.769 1255.00 .006* .157 
Latina/o 584 4.55 2.145     
White 673 4.21 2.163     
        
Advisor identified courses needed for general ed.c    3.641 1252.00 .001** .203 
Latina/o 583 4.80 2.072     
White 671 4.37 2.155     
        
Researched 4-year institutionsc    1.468 1248.00 .142 .083 
Latina/o 580 4.55 2.080     
White 670 4.38 2.018     
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Table 9 (continued) 
Variable n M SD t df p   d 
Visited a 4-year school to understand resourcec    2.154 1243.00 .031* .120 
Latina/o 577 3.78 2.192     
White 668 3.52 2.120     
        
Spoke to advisor at transfer institution for helpc    0.890 1240.00 .374 .046 
Latina/o 577 3.64 2.158     
White 665 3.54 2.108     
        
At CC, visited faculty and sought advice    1.098 1254.00 .272 .062 
Latina/od 583 2.19 1.287     
White 673 2.11 1.256     
        
At CC, approached faculty outside of class    –0.145 1253.00 .884 –.008 
Latina/od 583 2.02 1.247     
White 672 2.03 1.234     
        
At CC, asked instructor for feedback/criticism    0.542 1246.00 .588 .029 
Latina/od 578 2.61 1.39     
White 670 2.57 1.36     
        
Faculty/staff member treated you poorlye    1.323a 1163.73 .186 .075 
Latina/o 544 1.82 0.385     
White 631 1.79 0.408     
        
CC provided faculty role models similar to you f    0.291 1250.00 .771 .017 
Latina/o 579 3.01 1.205     
White 673 2.99 1.168     
        
CC provided administrative role models f    1.149 1242.00 .251 .066 
Latina/o 576 2.85 1.213     
White 668 2.77 1.178     
        
CC provided clubs/orgs. to match your interestf    2.006 1235.00 .045 .011 
Latina/o 668 2.66 1.250     
White 662 2.52 1.201     
        
CC provided classroom environment to support 
academic success f 
 
  0.237 1249.00 .812 .009 
Latina/o 579 3.45 1.125     
White 672 3.44 1.072     
        
CC treated you as a valued community member f    1.505a 1205.09 .133 .041 
Latina/o 579 3.16 1.232     
White 671 3.11 1.183     
        
CC provided social interaction with friendsf    3.323 1194.85 .001** .189 
Latina/o 571 3.29 1.196     
White 669 3.07 1.159     
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Table 9 (continued) 
Variable n M SD t df p   d 
For difficult class, upper-class student was 
resourcea 
 
  2.947 1148.70 .003* .069 
Latina/o 580 1.83 1.163     
White 670 1.65 1.074     
        
For difficult class, received sample test from 
friendh 
 
  2.804 1183.20 .005* .161 
Latina/o 582 1.72 1.15     
White 670 1.55 1.043     
aItem coded as 1 = did not receive/not applicable, 2 = received/ not helpful, 3 = received/somewhat helpful, 4 = 
received/ very helpful. bValues adjusted as variances were not equal. cResponses given on a Likert-type scale 
ranging from 1 (disagree) to 7 (strongly agree). dItem coded as 1 = never or very rarely, 2 = a few 
times/semester, 3 = about once a month, 4 = several times a month, 5 = several times a week. eItem coded as 1 = 
yes and 2 = no. fItem coded as 1 = not at all successful, 2 = somewhat successful, 3 = successful, 4 = very 
successful, 5 = extremely successful. hItem coded as 1 = did not receive/not applicable, 2 = received/ not 
helpful, 3 = received/somewhat helpful, 4 = received/ very helpful. 
*p < .05. ** p < .001. 
 
(M = 4.55, SD = 2.145) also met with their advisor to discuss transfer plans at a significantly 
higher rate than did White students (M = 4.21, SD = 2.163), t(1255) = 2.769, p < .006.  
Latina/o students (M = 4.80, SD = 2.072) were more satisfied than were White students (M = 
4.37, SD = 2.155) with their academic advising experience, ranking advisor general 
education planning advice significantly higher, t(1252) = 3.641, p < .001.  Transfer planning 
was evident as a significant finding of difference between the two groups of students studied.  
Latina/o students (M = 3.78, SD = 3.52) visited 4-year institutions to understand transfer 
resources at a significantly higher rate than did White students (M = 4.38, SD = 2.018), 
t(1248.00) = 1.468, p < .031.  The five survey items above were all responded to on a 7-point 
Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree).  These findings 
highlight the role of the academic advisor as a student validator and guide in the transfer 
process and the efforts of transfer planning by Latina/o students, which were significantly 
greater than by their White counterparts. 
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Finally, respondents were asked how successful SSSL Sample College was at 
providing a variety of student supports.  Significant differences were revealed in Latina/o 
students’ ranking of how well the college provided clubs/organizations that promoted 
involvement and opportunities to socially interact with friends/peers.  Latina/o students (M = 
2.66, SD = 2.52) indicated at a significantly higher rate than did White students (M = 2.52, 
SD = 1.201) that their community college provided clubs/organizations that met their 
interests, t(1235.00) = 2.006, p < .045.  Latina/o respondents (M = 3.29, SD = 1.196) also 
indicated at a significantly higher rate than did White students (M = 3.29, SD = 3.07) that 
their community college provided social interaction opportunities with friends, t(1194.85) = 
3.323, p < .001.  Both of these items were coded on a 5-point Likert-type ranging from 1 (not 
at all successful) to 5 (extremely successful).  A significant finding presented earlier 
regarding Latina/o students’ characteristic of being a more traditional-age (18- to 24-year-
old) college student versus White students, who were characterized as older, may be related 
to this transfer capital finding.   
Binary Logistic Regression 
To address research question 4, a binary logistic regression was conducted to 
determine if there was a statistically significant effect of ethnicity (White and Latina/o) and 
vocational choice variables on the dependent variable of vocational choice in STEM at 
transfer.  A logistic regression was selected based on dichotomous recoded SSSL survey 
question 46 (1 = STEM, 0 = non-STEM) regarding if a student was planning to major in 
STEM at transfer, the dependent variable.  A test of a full model, inclusive of students 
indicating Latina/o and White ethnicities, revealed that variables associated with vocational 
choice were statistically significant, indicating that the predictors of vocational choice 
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independent variables as a set of observed variables reliably distinguished between students 
who chose a STEM major and those who did not at transfer, χ2(57, n = 2,169) = 88.78, p < 
.05).   
A Nagelkerke’s R2 value of .183 indicated a moderate relationship of 18.3% between 
prediction and grouping.  This suggests that, although a significant model fit may exist, 
additional constructs added, such as those proposed in the STEM-VC model, may increase 
this relationship in a final SEM testing.  Prediction success overall was 68.4% (85.5% for 
non-STEM major choice, 37.0% for STEM major choice).  The Wald criterion demonstrated 
that, of the predictors tested, student degree aspirations (p = .002) and earning expectations 
after departing college (p = .006) made a significant contribution to prediction.  Predictors 
tested, including those of preventing degree attainment, career choice change rationales, 
discussing career plans with faculty/staff, or ethnicity being Latina/o or White; were not 
found to be significant predictors in the pure vocational choice model tested.  Exp(B) values 
indicated that, when degree aspirations increased degree levels, the overall result was a 1.4-
fold increase in the likelihood to major in STEM.  Similarly, in regard to earnings 
expectations after college, increased expectations in earnings resulted in a 2.7-fold increase 
in STEM choice.  These two specific constructs of degree aspiration and postcollege earnings 
were highlighted by Lent et al. (1994) as constructs of note for vocational interests in the 
original SCCT model.  Whether vocational choice can emerge as a viable exogenous factor 
for this study remains to be seen, as the lack of significant variables within the aggregate data 
is concerning; however this finding suggests the viability of this construct for future research 
considerations.  Please see Table 10. 
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Table 10 
Logistic Regression Results of Vocational Predictors for STEM Vocational Choice 
Variables B SE Wald df p Exp(B) 
Degree aspirations   
 
21.469 6 .002* 
 Vocational degree –0.627 1.404 0.199 1 .655 0.534 
Associate’s degree 0.170 0.894 0.036 1 .850 1.185 
Bachelor’s degree –1.733 0.646 7.204 1 .007* 0.177 
At least a bachelor’s degree, maybe more –1.161 0.350 11.029 1 .001** 0.313 
Master’s degree –1.129 0.297 14.471 1 .000** 0.323 
Doctoral degree –0.550 0.271 4.101 1 .043* 0.577 
How likely will debt/need to work prohibit degree attainment   
 
3.278 3 .351 
 Probably, not likely –0.419 0.288 2.119 1 .145 0.658 
Somewhat likely 0.072 0.282 0.065 1 .798 1.075 
Very likely –0.236 0.240 0.964 1 .326 0.790 
How likely will poor/failing grades prohibit degree attainment   
 
3.925 3 .270 
 Probably, not likely 0.407 0.440 0.854 1 .355 1.502 
Somewhat likely 0.198 0.456 0.189 1 .663 1.220 
Very likely –0.222 0.515 0.186 1 .667 0.801 
Expectations of annual income after college   
 
14.588 4 .006* 
 $20,000–$39,999 –1.109 0.676 2.694 1 .101 0.330 
$40,000–$59,900 –0.929 0.665 1.951 1 .162 0.395 
$60,000–$79,900 –0.239 0.672 0.127 1 .722 0.787 
$80,000 or more –0.427 0.738 0.335 1 .563 0.652 
Career change rationale, lack of high school preparation   
 
1.520 6 .958 
 Disagree 0.111 0.355 0.098 1 .754 1.117 
Slightly disagree –0.143 0.468 0.093 1 .760 0.867 
Neither 0.497 0.633 0.617 1 .432 1.644 
Slightly agree 0.277 0.379 0.532 1 .466 1.319 
Agree 0.062 0.409 0.023 1 .880 1.063 
Strongly agree 0.129 0.396 0.106 1 .745 1.137 
Career change rationale, academic difficulty 
  
2.394 6 .880 
 
Disagree 0.172 0.381 0.203 1 .653 1.187 
Slightly disagree –0.052 0.451 0.013 1 .908 0.949 
Neither –0.431 0.554 0.605 1 .437 0.650 
Slightly agree –0.334 0.450 0.551 1 .458 0.716 
Agree –0.136 0.434 0.099 1 .754 0.873 
Strongly agree –0.052 0.476 0.012 1 .913 0.949 
Career change rationale, academic interests changed 
  
9.327 6 .156 
 
Disagree –0.934 0.526 3.154 1 .076 0.393 
Slightly disagree –0.641 0.715 0.804 1 .370 0.527 
Neither 0.409 0.675 0.366 1 .545 1.505 
Slightly agree –0.955 0.497 3.697 1 .055 0.385 
Agree –0.275 0.438 0.394 1 .530 0.760 
Strongly agree –0.119 0.376 0.100 1 .751 0.888 
Career change rationale, career interests changed 
  
8.195 6 .224 
 
Disagree 0.432 0.606 0.508 1 .476 1.540 
Slightly disagree 0.588 0.803 0.537 1 .464 1.801 
Neither –1.628 1.217 1.791 1 .181 0.196 
Slightly agree 0.010 0.544 0.000 1 .985 1.010 
Agree 0.243 0.451 0.291 1 .589 1.275 
Strongly agree –0.571 0.382 2.238 1 .135 0.565 
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Table 10 (continued) 
Variables B SE Wald df p Exp(B) 
Career change rationale, career values changed 
  
8.367 6 .212 
 
Disagree 0.841 0.523 2.581 1 .108 2.319 
Slightly disagree 1.108 0.583 3.618 1 .057 3.029 
Neither –1.565 1.178 1.765 1 .184 0.209 
Slightly agree 0.326 0.483 0.456 1 .500 1.386 
Agree 0.325 0.424 0.588 1 .443 1.384 
Strongly agree 0.216 0.391 0.305 1 .581 1.241 
Career change rationale, lack of pre-professional 
opportunity. 
  
8.359 6 .213 
 
Disagree –0.559 0.444 1.580 1 .209 0.572 
Slightly disagree –0.033 0.464 0.005 1 .943 0.967 
Neither 0.153 0.556 0.075 1 .784 1.165 
Slightly agree 0.342 0.406 0.709 1 .400 1.408 
Agree –0.487 0.491 0.986 1 .321 0.614 
Strongly agree –0.037 0.475 0.006 1 .938 0.964 
How often at your CC did you talk with faculty about 
vocational plans 
  
2.620 4 .623 
 
A few times per semester 0.261 0.383 0.467 1 .495 1.299 
About once a month –0.099 0.406 0.059 1 .808 0.906 
Several times a month 0.273 0.454 0.360 1 .548 1.313 
Several times a week 0.135 0.461 0.085 1 .770 1.144 
Ethnicity, White or Latina/o  0.068 0.121 0.316 1 .574 1.070 
Constant 0.688 0.896 0.589 1 .443 1.989 
*p > 05. **p < .001. 
 
Exploratory Statistics and Imputed/Weighted Data 
Post-data imputation (EM method) and case weighting, using bias weight accounting 
for ethnicity, gender, full-time/part-time enrollment, and age, accounted for missing cases in 
SSSL Sample College aggregate data.  All independent sample t tests and regressions for 
research questions 2 and 3 were re-examined using the imputed and weighted aggregate data.  
A majority of the significant findings were consistent with the results of the original t tests 
and binary logistic regression.  Of all the independent t tests conducted with the imputed and 
weighted data, only four revealed results different from the test conducted without the 
imputed and weighted data.  Those four differences included two new findings of 
significance for variables associated with vocational interests.  The first new significant 
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finding was that Latina/o students (M = 3.45, SD = 1.796) indicated a stronger tendency than 
did White students (M = 3.14, SD = 1.740) to change their major due to academic difficulty, 
t(1471.00) = 3.272, p < .001, with responses given on a Likert-type scale ranging from 1 
(strongly disagree) to 7 (strongly agree).  Second, the variable of career earnings 
expectations emerged as significant, with Latina/o students (M = 2.24, SD = 0.917) having 
lower career earnings expectations than did White students (M = 2.35, SD = 0.988), 
t(1458.24) = –2.016, p < .035 (responses coded as 1 = <$20,000, 2 = $20,000–$39,999, 3 = 
$40,000–$59,999, 4 = $60,000–$79,999, 5 = $80,000+).   
In addition, two variables that were previously found to be significant were no longer 
significant with the imputed/weighted data.  For a variable associated with Transfer Capital, 
Latina/o students (M = 2.63, SD = 1.240) indicated a stronger connection than did White 
students (M = 2.51, SD = 1.199) to campus clubs/organizations, t(1470.00) = 1.788, p < .075, 
responses given on a Likert-type scale ranging from 1 (not at all successful) to 5 (extremely 
successful).  Finally, within the Academic Achievement construct, the (recoded) GPA 
variable was found to be no longer significantly different between these two ethnic groups.  
With the imputed/ weighted data, Latina/o students (M = 2.05, SD = 0.212) reported lower 
GPAs than did White students (M = 2.05, SD = 2.174), t(1471.00) = –0.218, p < .828 
(responses coded as 1 = excellent/good GPA, 2 = adequate GPA, 3 = poor GPA).  Although 
these differences are noteworthy relative to the comparative analysis results, they are small 
differences overall between the two datasets. 
For research question 3, a binary logistic regression was performed.  Comparing the 
results between the two datasets, the original and the imputed/weighted aggregates, no 
significant differences were noted in the regression findings.  The Hossmer and Lemeshow 
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test continued the trend of nonsignificance at .086.  Nagelkerke’s R2 of .132 was slightly 
smaller than the nonimputed finding of .182, indicated a moderate relationship (13.2%) 
between prediction and grouping.  These findings continue to suggest that although the 
model fit was significant, additional added constructs such as those in STEM-VC model may 
increase this relationship in final SEM testing.  Prediction success overall dropped from 
68.4% to 64.0% (83.4% for non-STEM major choice and 34.1% for STEM major choice).   
Inferential Statistics 
 Research questions 4 and 5 addressed the predicative significance of the five 
constructs in the STEM-VC model (Self-Efficacy, Social Capital, Vocational Interests, 
Academic Achievement, and Transfer Capital) on the endogenous variable of STEM choice 
at transfer.  These research questions were most appropriately addressed utilizing factor 
analysis, CFA, and SEM.  This approach was supported by Byrne (2010), who stated that the 
methods of factor analysis and SEM represent a confirmatory, hypothesis-testing 
methodological approach that allows for appropriate analysis and understanding of both 
direct and indirect influencing effects of posited exogenous factors on an endogenous factor.  
In addition, specific studies that informed the STEM-VC model for this study utilized SEM 
as a key methodology to understand model fit and exogenous influences/patterns of affect in 
a model (Byars-Winston et al., 2010; Kraemer, 1995; Lent et al., 1994, 2011; Wang, 2013).   
Data Assumptions 
It is important for researchers to understand assumptions of data and the applicability 
of the planned statistical methodology.  This is critical for a planned application of SEM, as 
Kline (2010) emphasized in the statement, “Researchers must be even more vigilant about 
assumptions in SEM as compared with using more standard statistical technique” (p. 112).  
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Of particular note for SEM is the importance of understanding (a) multivariate normality of 
data intended to be analyzed, (b) model specification, (c) directionality assumptions, (d) 
independence of proposed exogenous variables, (e) assurance of no systematic missing data 
through appropriate data imputation techniques, and (f) a sufficient sample size for SEM 
analysis.   
Normality of the Data 
 Utilizing SEM as a statistical tool carries an assumption that the dependent and 
mediating variables analyzed are continuously distributed with normally distributed 
residuals.  Kline (2010) suggested that values of skewness greater than 3.0 and kurtosis of 
greater than 10.0 suggests problems and should be addressed prior to conducting an analysis.  
A review of the normality of variables planned for examination (Table 11) revealed that only 
one variable planned for inclusion violated normality levels.  This variable, recoded GPA, 
was excluded from CFA and SEM analysis.  All remaining variables met normality criteria, 
and thus were appropriate for inclusion.  Additionally, categorized data were utilized for 
analysis.  Kline posited that observed variables can be categorical variables, but categorical 
variables cannot be latent variables.  An example of an observed variable in this study is 
question 44-4, community college provided a supportive academic culture.  Likert-type scale 
data are appropriate for SEM analysis.  Likert-type scaled instrumentation was utilized in 
previous works by Lent et al. (2003) and Kraemer (1995), who illustrated the use of similar 
scaled instrumentation for survey method employed.  These authors’ works directly 
influenced this study.  Please see Table 11 for a review of the variable normality results.  
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Table 11 
Normality Test Results of Imputed/Weighted Data 
 
  Skewness    Kurtosis  
Measured variables Value SE Value SE 
Transfer Capital construct 
    
For challenging course, received support outside of class 0.58 0.06 –1.37 0.11 
For challenging course, received informal tutoring 0.58 0.06 –1.34 0.11 
For challenging course, received support from upper class student 1.06 0.06 –0.53 0.11 
For challenging course, received support from Resident Assistant 1.67 0.06 1.26 0.11 
Frequency of visiting with Faculty member for advice on academics 0.81 0.06 –0.56 0.11 
Opinion: did my Community College provide a sense of being valued –0.05 0.06 –0.77 0.11 
For challenging course, received sample test from friend/club 1.29 0.06 –0.01 0.11 
Opinion: did my Community College provide academic success climate –0.25 0.06 –0.47 0.11 
Self-Efficacy construct 
    
If you failed, was it a result of bad luck? 0.89 0.06 –0.14 0.11 
If you succeeded, was it a result of good luck? 0.18 0.06 –1.14 0.11 
If you failed, was it a result of low ability? 0.35 0.06 –1.17 0.11 
I do not seem capable of dealing with most problems in life 2.14 0.06 4.43 0.11 
I succeeded at a challenging class because the task was easy 0.45 0.06 –0.83 0.11 
Prevent my degree attainment, poor for failing grades 1.35 0.06 1.13 0.11 
Recoded GPA, self-reported by student respondents 4.01 0.06 14.10 0.11 
How many hours per week were spent studying? 0.77 0.06 –0.45 0.11 
Realistic expectations of earnings after first year after leaving college 0.53 0.06 0.16 0.11 
Academic Achievement construct 
    
Strategy to address challenges in class, studied by myself –0.78 0.06 –0.27 0.11 
Strategy to address challenges in class, taught myself to study effectively –0.76 0.06 –0.72 0.11 
Strategy to address challenges in class, increased study time –1.18 0.06 0.68 0.11 
If succeeded at challenging class, it was a result of high ability –0.71 0.06 –0.10 0.11 
Compared students at your campus, avg. math skill at 50%, rate yours –0.32 0.06 –0.40 0.11 
Prevent my degree attainment, debt-need to work more hours –0.35 0.06 –1.19 0.11 
Social Capital construct 
    
My academic advisor provided helpful information for transfer planning –0.35 0.06 –1.02 0.11 
Compared to students at your campus, rate computer skills –0.26 0.06 –0.34 0.11 
Highest education of mother 0.57 0.06 –0.31 0.11 
Are you financially independent from parents? 0.58 0.06 –1.67 0.11 
Vocational Choice construct 
    
If no obstacles, highest degree you would like to obtain? –0.60 0.06 0.28 0.11 
Why career choice changed, career interests have changed –1.24 0.06 1.91 0.11 
Transfer process, I researched 4-year schools to understand environment –0.40 0.06 –1.07 0.11 
Student ethnicity (input factor) 
–1.51 0.06 –1.63 0.11 
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Independence of Exogenous Variables 
A key expectation for SEM analysis is the question of multicollinearity, a measure of 
independence.  Kline (2010) suggested that multicollinearity, as applied to a single construct, 
can be appropriately addressed by an examination of the correlation matrix.  Values of 
correlations greater than .85 can suggest possible multicollinearity.  An additional test of 
multicollinearity is one of the diagnostic tools of SPSS.  An examination of VIF with results 
below 4 or even 10 can be acceptable (O’Brien, 2007).  Mertler and Vannatta (2010) 
supported that a VIF test with a value under 3 illustrated acceptable levels of 
multicollinearity.  For this study, none of the correlations were above .85 and the VIF tests 
were below 3 (see Appendix F for the VIF correlation matrix). 
Model Identification 
A feature of SEM analysis is the need for an adequate number of known correlations 
or covariances as inputs in potential models to generate sensible results.  Model identification 
illustrative of one possible solution for each parameter estimate is said to be just-identified.  
Models with an infinitive number of possible parameters of estimated values are under-
identified, and models identified as having more than one possible solution, but with one 
being the optimal or best solution for each parameter estimate are labeled over-identified 
(Byrne, 2010).  An over-identified model is preferred by most researchers.  This study’s 
model, although initially having poor fitting data, allows for exploration, unlike the just-
identified model, which will always fit data perfectly, or an under-identified model, which 
requires more information than is available (Weston & Gore, 2006).  This study utilized the 
AMOS 21.0 program for SEM analysis.  A function of AMOS is the conducting of 
identification checks as a mechanism of the model-fit process.  
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Missing Data 
Ideally, it is best to work from a complete data set with no missing values or 
responses from participants.  Unfortunately missing values occur in a majority of datasets 
and are common in social sciences research (Kline, 2010).  In recent years, response rates 
have been declining for surveys, including those administered to students and faculty in 
higher education (Pike, 2007; Porter & Whitcomb, 2005).  The response rate for the present 
study followed this trend.  As a web-based only survey, missing values were an issue that 
needed to be addressed.  The issue created by survey nonresponse was increased variance 
and potential for biased estimators of survey variables (Pike, 2007).   
The issue of missing values creates a question in regard to the responses they 
represent and the impact to the study if the missing responses had been provided.  When 
considering the utilization of AMOS, several methods were recommended for addressing the 
issue of missing data with each presenting pros and cons statistically.  Kline (2010) 
highlighted three available methods associated with SEM including available case method, 
single imputation method, and model-based imputation.  Case method includes list-wise 
deletion, which involves including only cases with complete records, thus increasing 
standard errors.  With pair-wise deletion, cases are excluded if they have missing values for 
variables involved in a particular analysis, and thus out of bounds covariances or correlations 
can occur (Kline, 2010, p. 57).  The single imputation method has such options as mean 
substitution and group mean substitutions; missing values are replaced with an overall 
sample mean value or group mean value.  Issues with that method include mean inflation and 
distortion of underlying data distribution (Kline, 2010, p. 58).  A final method is regression 
based models, which include variations inclusive of pattern matching and hot deck 
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imputation as well as utilization of predicted scores from a particular group with less 
variability.  These methods tend to underestimate error of variance (Kline, 2010, p. 58–59).  
The imputation data method selected for use in this study was a model-based method, 
the EM method.  Utilizing the SPSS Missing Values function imputation plug-in for SPSS 
21.0, data imputation was conducted utilizing the EM imputation method with two steps of 
imputation conducted.  Multiple iterations of the data were conducted for the E (expectation) 
step, seeking conditional expectations of missing data through observed variables and current 
estimates of parameters.  These expectations served as a substitution for missing values.  The 
M (maximization) step utilized maximum likelihood estimates of parameters as though 
missing data had been filled in.  The chi square statistics used for testing if values were 
missing at random were footnoted in the imputation output (IBM Corporation, 2011).  
Additional explanation was provided by Kline (2010), who stated that the expectation step 
imputes missing observations through predicated scores using regressions, regresses each 
incomplete variable on the remaining variables combined with the second step of 
maximization, and submits the entire imputed data set for maximum likelihood estimation.  
Each step is repeated until a stable solution is reached (Kline, 2010, p. 9).   
Weighting of data was conducted to account for sample bias.  Utilizing a statistical 
breakdown of the respondents invited to complete the survey, which numbered 24,311, 
provided total aggregate data in regard to age, ethnicity, enrollment status, and gender, which 
was used to provide a bias weight total using a case-weighting method.  Case weighting is 
utilized to adjust for survey nonresponse, grouping cases into classes based on auxiliary 
information about survey respondents and the survey sample and/or population.  Classes are 
determined based on correlation with the survey’s variables of interest and response.  For this 
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study, cases were developed for gender, ethnicity, and student enrollment type (Pike, 2007).  
These were intentionally chosen based on the study’s population of Latina/o students as well 
as on the high percentage of responses by women, as previously noted, and following Pike’s 
(2007) recommendations of intentionality of case-weighting metrics.  Student enrollment 
type was chosen to account for full-time versus part-time enrollment.  These three strata were 
correlated with propensity to respond.  Thus, three classes were utilized to determine a bias 
weight for application to the data for weighting purposes.  SPSS 21.0 allows for weighting 
option, and bias weight was utilized to account for nonresponders and allow for inference of 
findings for SSSL Sample College.  
Sample Size 
Sample size is an important data consideration when considering the utilization of 
SEM methodology.  Although there are a variety of opinions in current SEM literature, a 
general recommendation is a minimum sample size of 200 for any SEM (Weston & Gore, 
2006).  Kline (2010) supported the sample size for SEM as 200 cases, positing that having 
fewer cases creates issues with maximum likelihood results and thus renders SEM less 
effective as a statistical procedure (pg. 12).  This dataset represented a total of 2,169 
respondents; after narrowing the sample to a dataset of only Latina/o and White students, the 
sample size for SEM analysis was 1,264 cases. 
Exploratory Factor Analysis 
 Three EFAs were conducted to determine preliminary correlations among factors, 
with a purpose to further eliminate nonsignificant factors and observed variables for both 
Latina/o and White students.  Using SPSS 21.0, an EFA analysis was conducted to 
understand what underlying structure existed among observed variables for two distinct 
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ethnic groups and a unified model.  The initial EFA analysis utilized Promax extraction with 
an oblique factor rotation, which produced the results illustrated in Table 12.  This method 
was utilized after a review of the correlation matrix and correlations of .200 or higher were 
noted, an indication that factors were orthogonal.  Following Laanan’s (2007) study and EFA 
application for the L-TSQ, factor loadings of .46 or higher were maintained, with all other 
factors eliminated prior to conduction of CFA.  Data utilized and reported were the imputed 
and weighted data.  EFA results revealed that, between the two groups, differences did 
emerge for observed variables specific to self-efficacy.  Negative correlations for Latina/o 
students suggest that some self-efficacy variables negatively affected Latina/o personal  
  
 
Table 12 
Exploratory Factor Analysis Results 
 
Factor loadings 
Variables 
Factor 
1 
Factor  
2 
Factor 
3 
Latina/o students 
Self-Efficacy construct (α = .41) 
   
If succeeded, it was a result of good luck –.650 
  For challenging course, spent more time studying .632 
  If failed, it was a result of bad luck –.600 
  If failed, it was a result of low ability –.590 
  Succeeded at a challenging class because the task was easy –.580 
  For challenging course, studied more effectively .552 
  For challenging course, studied by myself .523 
  
Student Validation construct (α = .73) 
   
For challenging course, received informal tutoring 
 
.728 
 For challenging course, received support outside of class 
 
.705 
 For challenging course, received support from upper class student 
 
.670 
 For challenging course, received support from resident assistant 
 
.597 
 For challenging course, received sample test from friend/club 
 
.590 
 
Transfer Capital construct (α = .60) 
   
Success of college in providing academic success encouragement 
  
.637 
Success of college in providing sense of value in community 
  
.595 
Compared to students on campus average math skill at 50%, my math skill .519 
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Table 12 (continued) 
 
Factor loadings 
Variables 
Factor 
1 
Factor  
2 
Factor 
3 
White students 
Self-Efficacy construct (α = .71) 
   If failed, it was a result of low ability .663 
  If succeeded, it was a result of good luck .658 
  If failed, it was a result of bad luck .643 
  Prevent degree attainment, poor or failing grades .543 
  Succeeded at a challenging class because the task was easy .533 
  Not capable of dealing with most problems that come up in life .479 
  
Student Validation construct (α = .72) 
   For challenging course, received support outside of class 
 
.747 
 For challenging course, received informal tutoring 
 
.701 
 For challenging course, received sample test from friend/club 
 
.595 
 For challenging course, received support outside of class 
 
.705 
 For challenging course, received support from upper class student 
 
.534 
 For challenging course, taught myself to study more effectively 
 
.522 
 For challenging course, received support from Resident Assistant 
 
.503 
 For challenging course, spent more time studying –.481 .486 
 
Transfer Capital construct (α =. 79) 
   Success of college in providing sense of value in community 
  
.748 
Success of college in providing academic success encouragement 
  
.744 
Combined Latina/o and White students 
Self-Efficacy construct (α = .47) 
   
If succeeded, it was a result of good luck .683 
  If failed, it was a result of bad luck .616 
  If failed, it was a result of low ability .597 
  Succeeded at a challenging class because task was easy .589 
  For challenging course, spent more time studying –.586 
  For challenging course, studied by myself –.495 
  
Student Validation construct (α = .73) 
   
For challenging course, received support outside of class 
 
.725 
 For challenging course, received informal tutoring 
 
.722 
 For challenging course, received support from upper class student 
 
.630 
 For challenging course, received sample test from friend/club 
 
.590 
 For challenging course, received support from Resident Assistant 
 
.571 
 
Transfer Capital construct (α = .83) 
   
Success of college in providing academic success encouragement 
  
.631 
Success of college in providing sense of value in community 
  
.612 
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self-efficacy, however emergent constructs were the same between the two ethnic groups.  
All variables were taken forward for testing with CFA.   
Confirmatory Factor Analysis 
 To evaluate the model fit within CFA and SEM, modification index values, including 
the chi-square goodness-of-fit statistic and fit indices values, were utilized to determine best 
model fit.   
Modification Indices 
Modification indices, as shown by Byrne (2010), identify covariances between 
variables as specific measurements that can be utilized to alter model fit with a goal of 
improved overall fit.  Byrne, in an example of the use of model fit indices, referred to the 
usage of model fit statistics as low at .34, considered to be above the norm for other 
associated factors.   
Model Fit Statistics 
A variety of fit indices are available for examining appropriate model fit.  Such 
indices include the model chi square goodness-of-fit statistic, RMSEA, and CFI.  The model 
chi square goodness-of-fit statistic has been utilized as a “traditional measure of evaluation of 
overall model fit” (Hooper, Coughlin, & Mullen, 2008, p. 53) but has several limitations.  
Limitations include the issue of deviation from normality, which may result in model 
rejection, and sensitivity to sample size, resulting in rejection of models with large sample 
sizes (Hooper et al., 2008).  Thus it has been recommended that researchers utilizing SEM 
methodology use additional fit indices to determine appropriate model fit. 
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Root mean square error of approximation measure.  The RMSEA has been 
recommended as an appropriate fit index by Hooper et al. (2008), Kline (2010), and Byrne 
(2010), and Kline and Byrne both have provided good examples for its utilization.  The 
RMSEA specifically examines the overall model fit with unknown parameters that would fit 
the population’s covariance matrix (Hooper et al., 2008).  Acceptable range limits were cited 
by Byrne as between less than .05 to .08. 
Comparative fit index. According to Byrne (2010), a CFI range greater than .90 has 
been recognized as indicating a well-fitting model.  However, Byrne (2010) and Hooper et al. 
(2008) noted that Hu and Bentler (1999) suggested a recommended cut off value of greater 
than .95, a more conservative cut-off value.  For the purpose of this research project, CFI, 
RMSEA, and chi square model fit statistics were utilized to measure model fit. 
Results 
Following a thorough review of the literature and based on the SCCT work of Lent 
et.al. (1994, 2010, Byars-Winston et al., 2010; Wang, 2013) and the work of Laanan (2007), 
Rendón (1994), and Kraemer (1995), a total of five latent constructs were identified for 
inclusion in the STEM-VC model.  After obtaining the results of the EFA, only three factors 
were brought forward for analysis in CFA for the two ethnic populations and unified 
measurement models.  The three latent exogenous factors of Vocational Interests, Social 
Capital, and Academic Achievement were eliminated for both groups based on an 
examination of the EFA results.  An exogenous factor inclusive of success agents for 
students was labeled Student Validation and brought forward, based on the work of Rendón 
(1993) and, based on the results of the EFA, it was labeled as its own exogenous variable as 
opposed to combining it with the Transfer Capital contract. 
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Initially, two CFA models were tested.  The original models did not include the 
covariance among indicators with the following results.  For Latina/o students, the original 
model fit showed the following values: CMIN/df = 578.052, df = 87, CFI = .801, RMSEA = 
.092.  For White students, the original model fit the following values: CMIN/df = 751.986, df 
= 87, CFI = .764, RMSEA =.098.  Utilizing AMOS 21.0 modification indices, it was 
determined to eliminate variables with high error terms to improve overall model fit.  It also 
was decided to not attempt correlation between error terms to lower chi square, as this 
method was not supported by current literature.  Completion of this exercise resulted in an 
appropriate model fit for both ethnic populations, albeit with some differences in observed 
variables and intercorrelations of exogenous factors between the two ethnicities.   
Several variables carried forward from EFA for both ethnic populations were 
eliminated due to high error and modification index scores, which generated a negative 
impact on measurement model fit.  For the Latina/o group model, these included self-efficacy 
observed variables represented by questions 12-2, 12-3, 13-1, 13-2, and, each of which had 
negative EFA factor loadings attributable to low self-esteem ratings for Latina/o respondents 
in the areas of academic self-efficacy and perception of personal academic attributes.  
Additionally, within the exogenous factor of Transfer Capital, the observed variable of 
advisor/counselor helpful to transfer process (from question 38-2) also was eliminated due to 
it negatively influencing model fit.  After removal of these variables, the Latina/o group 
model fit was documented as the best overall good model fit (CMIN/df = 58.693, df = 24, 
CFI = .979, RMSEA = .046), illustrating a parsimonious model (shown in Figure 14). 
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Figure 14. Confirmatory factory analysis results for the latent factors of Student Validation, 
Self-Efficacy, and Transfer Capital for Latina/o students. 
 
A similar variable reduction approach was followed for the White group 
measurement model.  Those variables with increased error and high modification index were 
eliminated.  Redacted variables included exogenous factor self-efficacy variables represented 
by questions 2-12 and 13-1, which reflected low self-esteem behavior.  For the exogenous 
factor of student validation, variables represented by questions 14-1, 14-2, and 15-4 were 
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eliminated due to their high modification index scores, lower factor loadings, and observed 
negative impact on model fit.  The final White group model fit was documented as modest 
(CMIN/df = 98.023, df = 24, CFI = .952, RMSEA = .062) and was deemed the best 
achievable model fit for this ethnic group (see Figure 15). 
 
 
Figure 15. Confirmatory factory analysis results for the latent factors of Student Validation, 
Self-Efficacy, and Transfer Capital for White students. 
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For the Latina/o student measurement model, the p values were significant for all 
observed variables at the p = .001 level.  The covariance of the pathway from Student 
Validation to Self-Efficacy was significant at an increased level of p = .003.  This differed for 
the White student model.  Although observed variables were significant for their respective 
exogenous constructs at the p = .001 level, there were different significance levels for 
different pathways between the exogenous variables.  Unlike Latina/o respondents, for White 
students the Self- Efficacy to Transfer Capital pathway was significant at the p = .004 level, 
and the Student Validation to Self-Efficacy was not significant (p = .083).   
Measurement Model, Revised 
 With confirmed exogenous factors of Student Validation, Self-Efficacy and Transfer 
Capital, a full measurement model was constructed for SEM with anticipated significance at 
predicting the endogenous factor of STEM vocational choice (see Figure 16 for the final model). 
 
 
 
 
 
 
 
 
 
 
Figure 16. Revised Johnson STEM-VC model [based on Lent et al.’s (1994, 2011) social 
cognitive career theory, Rendón’s (1993) qualitative student validation theory, Kraemer’s 
(1995) model of transfer intention, and Laanan’s (2007) Transfer Student Questionnaire]. 
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As for the previous model tested, circles represent exogenous constructs.  If no line connects 
variables, it was hypothesized there is a lack of direct effect. 
Structural Equation Models 
 Two separate CFAs were conducted with a goal of using these analyses to identify 
and assure confidence for measurement models presented as a result of this research.  As 
stated by Byrne (2010), the purpose of CFA is the development of an adequate operating 
measurement model for which a hypothesized structural equation model can be tested.  Thus 
a confirmed CFA is the working measurement model for which hypothesized pathways can 
be tested within the structural equation.  This was a two-step process, with two separate 
measurement models and SEM analysis conducted to determine a finalized structural 
equation model for two ethnic groups, Latina/o and White community college students.   
According to the results of the CFA, two hypothesized exogenous factors of 
Academic Achievement and Vocational Interests did not emerge for either group.  Both 
ethnic groups maintained the same three exogenous factors of Student Self-Efficacy, Student 
Validation, and Transfer Capital.  However, analysis was conducted separately, restricting 
the model to each ethnic group separately.  The result was two different SEM models that 
included different intercorrelation results between exogenous variables.  Each SEM model 
positively predicted STEM vocational choice as a finalized structural equation model and 
provided evidence that the STEM-VC model effectively predicts STEM vocational choice 
for both ethnic populations. 
Latina/o SEM Model 
The first model examined was specific to Latina/o community college students and 
predicted that the three exogenous latent factors would serve as direct predictors to STEM 
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vocational choice (see Figure 17).  This model produced a strong, parsimonious model fit 
(CMIN = 65.952, CMIN/df = 2.198, df = 30, CFI = .978, RMSEA = .042).  The model 
illustrates significant prediction of STEM vocational choice, with the pathway of Transfer 
Capital to STEM Vocational Choice at Transfer at the p = .001 level.  With model fit 
determined, covariances between exogenous factors were examined to determine significance 
of effect.  For Latina/o students, covariance between Self-Efficacy and Transfer Capital was  
 
 
Figure 17. Latina/o student STEM-VC model fit, original test model. 
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estimated to be .175 and significant at the p = .001 level and covariance between Student 
Validation and Transfer Capital was estimated to be .057 and significant at the p = .023 level.   
An analysis of regression weights was conducted to understand the calculation of 
change produced by the hypothesized pathways of regression direct effect pathways to the 
dependent variable of STEM Vocational Choice (see Table 13).  This examination revealed 
that the STEM-VC model did in fact positively predict STEM vocational choice.  Of the 
three pathways posited, only one was significant.  An examination of transfer capital 
illustrated that, as transfer capital increased by 1, STEM vocational choice increased by .07, 
significant at the p = .001 level.  Two other pathways were found to be not significant direct 
effect pathways to STEM vocational choice.  As a direct pathway, Self-Efficacy negatively 
influenced STEM vocational choice by –.002 but, at p = .961, was not significant.  Student 
Validation also was negative at –.036, but not significant at p = .453.  As a result, both  
 
Table 13 
Regression Weights for the Latina/o Student SEM Model 
Exogenous variables   Endogenous variables Est.   SE 
Critical 
ratio 
p Label 
STEM-VC ◄▬ Transfer Capital 0.07 0.020 3.598 *** par_7 
Question 14-6 ◄▬ Student Validation 1.00 
 
   Question 15-4 ◄▬ Student Validation 1.25 0.152 8.228 *** par_1 
Question 14-13 ◄▬ Student Validation 1.95 0.212 9.206 *** par_2 
Question 14-12 ◄▬ Student Validation 1.88 0.204 9.201 *** par_3 
Question 14-1 ◄▬ Self-Efficacy 1.31 0.094 13.986 *** par_4 
Question 44-5 ◄▬ Transfer Capital 1.00 
 
   Question 44-4 ◄▬ Transfer Capital 0.89 0.099 8.981 *** par_5 
Question 14-2 ◄▬ Self-Efficacy 1.46 0.103 14.091 *** par_6 
Question 14-7 ◄▬ Self-Efficacy 1.00 
 
   STEMCHOICE ◄▬ STEM-VC 1.00   
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pathways were eliminated from the final Latina/o SEM model (see Figure 18).  This resulted 
in a slightly improved overall model fit (CMIN = 66.606, CMIN/df = 2.081, df = 32, CFI = 
.979, RMSEA = .040).  Additionally, for the final Latina/o measurement model, the p values 
were significant for all variables at the p = .001 level with the exception of the path from 
Student Validation to Transfer Capital, which was significant at p = .024. 
 
 
Figure 18. Final SEM model for Latina/o students. 
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Direct and indirect effects for Latina/o students.  Noteworthy for this model are 
the decomposition of both direct and indirect effects.  This model, consistent with the 
original SCCT model, mapped only direct effect pathways to the dependent variable of 
STEM vocational choice and direct effect pathways from each observed variable to 
exogenous factors, with no indirect effects noted.  A complete overview of these effects for 
the Latina/o model is shown in Table 14.  The significant effects of observed variables on 
each exogenous factor are noteworthy.  For example, Self-Efficacy had direct effects on the 
observed variables of questions 14-1 and 14-2 of 1.308 and 1.456, respectively, at the p = 
.001 significance level.  This means that when self-efficacy goes up by 1, Latina/o students’ 
commitment to increase study time and to study more effectively goes up by 1.308 and 
1.456, respectively.  The variables for Self-Efficacy retained in the Latina/o student model 
differed from those in the White student model.  Noteworthy for the Latina/o nested model 
was the fact that variables from questions 12-2 and 13-2 were eliminated in the CFA due to 
the negative factor loadings for Latina/o students, as illustrated in the EFA (Table 12) based 
on mean responses that tended to trend to agreeing to the statement that academic success or 
failure was due to chance.  As a result of the negative effect on Self-Efficacy, modification 
indices scores led to the elimination of these two observed variables from the Latina/o model 
as predictive of STEM vocational choice.   
The importance of Student Validation for Latina/o students is noteworthy.  The 
Latina/o student model retained four observed variables that positively loaded to the 
exogenous factor of Student Validation.  Variables that illustrated strong direct effect 
included those from question 14-12, with a direct effect of a 1.875 increase as Student 
Validation increased by 1; from question 14-13, with a direct effect of 1.951; and from  
182 
 
 
Table 14 
Direct and Indirect Effects for the Latina/o Student SEM Model 
Effects Self-Efficacy Transfer Capital Student Validation 
 
STEMVC     
Direct  0.072*** 
  Indirect  
   Total  1.000*** 
  
Question 14-1 imputed     
Direct 1.308*** 
   Indirect 
    Total 1.308*** 
   
Question 14-2 imputed     
Direct 1.456*** 
   Indirect 
    Total 1.456*** 
   
Question 14-7 imputed     
Direct 1.000 
   Indirect 
    Total 1.000 
   
Question 44-4 imputed     
Direct 
 
0.888*** 
  Indirect 
    Total 
 
0.888*** 
  
Question 44-5 imputed     
Direct 
 
1.000 
  Indirect 
    Total 
 
1.000 
  
Question 14-12 imputed     
Direct 
  
1.875*** 
 Indirect 
    Total 
  
1.875*** 
 
Question 14-13 imputed     
Direct 
  
1.951*** 
 Indirect 
    Total 
  
1.951*** 
 
Question 15-4 imputed     
Direct 
  
1.252*** 
 Indirect 
    Total 
  
1.252*** 
 
Question 14-6 imputed     
Direct 
  
1.000 
 Indirect 
    Total 
  
1.000 
 
***p ≤ .001. 
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question 15-4, with a direct effect of 1.951 as Student Validation increased by 1.  Responses 
to these three questions are illustrative of Latina/o students’ favorable response to utilizing 
informal tutoring, academic support outside of class, and upper-class students as external 
academic supports. 
Total variance explained. To understand the total variance explained by the final 
STEM model, path regression coefficients were converted to coefficients of determination 
(r²).  The r² coefficient represents the full variance in the dependent, endogenous variable 
that is attributable to each designated model pathway.  The correlation matrix for the EFA 
showed correlations of .200 or higher, an indication that factors were orthogonal.  For an 
orthogonal solution, total variance can be calculated by squaring each of the direct effect path 
coefficients and adding them together (Table 15).  For this model, total variance explained 
was 16.5 or 17%. 
 
Table 15 
Direct Effects Coefficients for the Latina/o Student SEM model 
Variable Direct effect r2  
STEMVC 0.072 0.01  
Question 14_7 1.000 1.00  
Question 14_2 1.456 2.12  
Question 44_4 0.888 0.80  
Question 44_5 1.000 1.00  
Question 14_1 1.308 1.71  
Question 14_12 1.875 3.52  
Question 14_13 1.951 3.81  
Question 15_4 1.252 1.57  
Question 14_6 1.000 1.00  
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White Student SEM Model 
A second series of models, specific to White community college students, were 
examined to understand if the model identified for Latina/o students would be the same for 
White students.  Differences did emerge, resulting in two unique models identified for each 
group (see Figure 19).  An examination of fit indices for the initial White SEM model 
produced a measurement model fit with the following values: CMIN = 63.571, CMIN/df = 
2.764, df = 30, CFI = .972, RMSEA = .047.  With model fit determined, covariances between 
exogenous factors were examined to determine significance of effect.  For White students, 
the covariance between Self-Efficacy and Transfer Capital was estimated to be –.049, 
significant at the p = .002 level.  The covariance between Student Validation and Transfer 
Capital was estimated to be .210, significant at the p = .001 level.  The initial SEM model 
determined that the covariance between Self-Efficacy and Student Validation was not 
significant; thus, it was eliminated.  A difference between the two ethnic groups within SEM 
analysis was noteworthy.   
An analysis of regression weights also was conducted to understand the calculation of 
change produced by the hypothesized pathways of regression direct effect pathways to the 
dependent variable of STEM Vocational Choice (see Table 16).  An examination of Transfer 
Capital illustrated that, as Transfer Capital increased by 1, STEM Vocational Choice 
increased by 0.04, significant at the p = .05 level.  This was noteworthy as, at the p = .05 
significance level, significance was lower when compared to p = .001 for Latina/o students.  
No direct pathways from the exogenous variables of Student Validation and Self-Efficacy to 
the endogenous dependent variable of STEM Vocational Choice were significant in this first 
model.  As a direct pathway, Self-Efficacy negatively influenced STEM vocational choice at  
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Figure 19. White student STEM-VC model fit, original test model. 
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Table 16 
Regression Weights for the White Student SEM Model  
Exogenous variables   Endogenous variables Est. SE 
Critical 
ratio 
p Label 
STEMVC ◄▬ Transfer Capital 0.04 0.017 2.462 .014 par_8 
Question 14-12 ◄▬ Student Validation 1.00 
 
   Question 14-13 ◄▬ Student Validation 0.66 0.197 3.365 *** par_1 
Question 32-8 ◄▬ Self-Efficacy 1.00 
 
   Question 13-2 ◄▬ Self-Efficacy 3.97 0.480 8.266 *** par_2 
Question 12-2 ◄▬ Self-Efficacy 3.74 0.440 8.511 *** par_3 
Question 44-5 ◄▬ Transfer Capital 1.00 
 
   Question 44-4 ◄▬ Transfer Capital 0.72 0.109 6.632 *** par_4 
Question 2-12 ◄▬ Self-Efficacy 1.63 0.224 7.273 *** par_5 
STEMCHOICE ◄▬ STEMVC 1.00 
 
   STEMCHOICE ◄▬ STEM-VC 1.00 
 
    
 
–.097 but, at p = .151, was not significant.  Student Validation also was negative at –.030 but, 
at p =.211, not significant. 
Based on these findings and considering what was found for Latina/o students, it was 
decided to eliminate the direct effect pathways of student Self-Efficacy and Student 
Validation to STEM Vocational Choice and then reanalyze.  This resulted in a slightly 
lowered the overall model fit (CMIN = 66.869, CMIN/df = 2.675, df = 32, CFI = .971, 
RMSEA = .046), however the model fit was within acceptable ranges and the result was a 
positive predictive STEM-VC model for White students (see Figure 20).   
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Figure 20. Final SEM model for White students. 
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Direct and indirect effects for White students. The decomposition of both direct 
and indirect effects was similar for the White model, with noteworthy variable differences.  
As with the Latina/o model, the final model for White students did not include indirect 
effects.  Noteworthy direct effects included strong overall effects of observed variables on 
associated exogenous factors.  For example, strong direct effects were noteworthy within the 
Self-Efficacy factor, with different and increased variables retained to inform the Self-
Efficacy exogenous factor for White students when compared to the Latina/o model findings.   
Unlike for the Latina/o student model, questions 12-2 and 13-2 were retained in the 
White student model.  These two questions specifically gauge a student’s assessment of 
academic success and if success or failure is based on chance, as was illustrated in the 
original EFA for White students as positive factor loadings (shown in Table 12).  This shows 
that when a student’s self-efficacy goes up by 1, a student’s and disagreement with academic 
success based on good luck and bad luck increases by 3.741 and 3.967, respectively.  This 
illustrates that White students had positive self-efficacy in regard to academic performance 
measures.  In fact, Self-Efficacy was noted as negatively correlating with Transfer Capital in 
the final White student SEM model based on strong student Self-Efficacy finding.  Finally, 
Student Validation carried forward fewer observed variables in the final White student SEM 
model for compared to the final Latina/o student SEM model.  The direct effect of question 
14-13 had a direct effect of .666, meaning when Student Validation increased by 1, students’ 
choice to receive informal tutoring increased by .666.  Please see Table 17 for a listing of the 
direct effects for the White student SEM model. 
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Table 17 
Direct and Indirect Effects for the White Student SEM Model 
Effects Self-Efficacy Transfer Capital Student Validation  
Stemvc     
Direct 
 
.041*** 
 
 
Indirect 
   
 
Total 
 
.041*** 
 
 
Recoded STEM vc     
Direct 
   
 
Indirect 
 
.041*** 
 
 
Total 
   
 
Question 14-13 imputed     
Direct 
  
.661***  
Indirect 
   
 
Total 
  
.661***  
Question 14-12 imputed     
Direct 
  
1.000  
Indirect 
   
 
Total 
  
1.000  
Question 44-4 imputed     
Direct 
 
.724*** 
 
 
Indirect 
   
 
Total 
 
.724*** 
 
 
Question 44-5 imputed     
Direct 
 
1.000 
 
 
Indirect 
   
 
Total 
 
1.000 
 
 
Question 12-2 imputed     
Direct 3.741*** 
  
 
Indirect 
   
 
Total 3.741*** 
  
 
Question 14-12 imputed     
Direct 
  
1.000  
Indirect 
   
 
Total 
  
1.000  
Question 13-2 imputed     
Direct 3.967*** 
 
  
Indirect 
  
  
Total 3.967*** 
 
  
Question 32-8 imputed     
Direct 0.391*** 
 
  
Indirect 
  
  
Total 0.391*** 
 
  
Question 2-12 imputed     
Direct 1.630*** 
 
  
Indirect 
  
  
Total 1.630*** 
 
  
***p = .001. 
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Total variance explained. To understand total variance explained by the final STEM 
model, path regression coefficients were converted to coefficients of determination or (r²).  
The r² coefficient represents the full variance in the dependent, endogenous variable that is 
attributable to each designated model pathway.  The correlation matrix for the EFA showed 
correlations of .200 or higher, an indication that factors were orthogonal.  For an orthogonal 
solution, total variance can be calculated by squaring each of the direct effect path 
coefficients and adding them together (Table 18).  For this model, total variance explained 
was 34.4 or 34%. 
 
Table 18 
Direct Effects Coefficients for the White Student SEM model 
Variable Direct effect r2  
STEMVC 0.041 0.001  
Question 2-12 1.630 2.660  
Question 44-4 0.724 0.524  
Question 44-5 1.000 1.000  
Question 12-2 3.741 13.100  
Question 13-2 3.967 15.700  
Question 32-8 1.000 1.000  
Question 14-13 0.661 0.440  
Question 14-12 1.000 1.000  
 
Comparative Analysis Between the Latina/o Student and White Student Models 
 The last research question of this study specifically targeted understanding what 
differences existed between two comparative groups, Latina/o students and the dominant 
ethnic White students in regard to SEM model fit.  This analysis was conducted to 
understand significant differences between the two ethnic community college student 
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populations.  Understanding such differences can highlight specific findings that may be 
unique to Latina/o students and provide further clarity to applications for both policy and 
practice that influence vocational choice for Latina/o community college students. 
 As noted in the description of the two final SEM models for Latina/o students and 
White students, findings clearly revealed that there were two distinct and different models.  
The differences in these distinct models consisted of differing pathways and observed 
variables in the final fitted models.  This provided a distinct challenge to directly compare the 
two different models and effectively understand the statistically significant differences.  This 
was resolved by conducting a SEM multigroup analysis, an appropriate method for analyzing 
differences between two groups.  Multigroup analysis affords the opportunity to examine all 
“potential aspects of invariance across groups.” (Brown, 2006, p. 268).   
 Brown (2006) recommended a sequence of multiple group CFA tests to understand 
measurement model differences.  The steps outlined by Brown were adopted for the purpose 
of this study.  Step one was the identification of a unified model fitted to both groups, 
Latina/o students and White students.  This analysis was achieved by conducting a third EFA 
with a combined White–Latina/o dataset (Table 12) to understand emergent factors for the 
combined population.  The same three exogenous factors, Self-Efficacy, Student Validation, 
and Transfer Capital re-emerged.  This was followed by a third CFA and SEM analysis to 
identify a final SEM model fit for a unified model for each ethnic group (please see Figures 
21 and 22). 
Both ethnic groups were tested separately to assure adequate model fit between the 
two.  Unified model fit values were as follows: CMIN = 139.298, CMIN/df = 4.353, df = 32, 
CFI = .964 and RMSEA of .048.  The Latina/o student model fit statistics were as follows: 
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CMIN = 85.466, CMIN/df = 2.671, df = 32, CFI = .960, and RMSEA =.050; the White 
student model fit statistics were as follows: CMIN = 116.544, CMIN/df = 3.642, df = 32, CFI 
= .949, and RMSEA = .058.  Thus, although the Latina/o students showed a stronger model 
fit for the final unified model, White students showed a moderate fit as well within the 
unified model. 
 Sequential testing for differences between the two groups for the identified unified 
model was conducted on the final unified model as illustrated in Figure 21; testing identified 
invariance pathways as recommended by Brown (2006).  Testing was conducted using 
AMOS 21.0.  Sequential testing utilized stacked sequential tests comprising five separate 
additional tests.  Testing included examining an equal factor model, equal intercept model, 
equal residual variance model, equal factor variance model, and equal factor covariance 
model, utilizing identified labeled pathways in the unified model and equating the factor 
loadings between Latina/o and White students.  Examples of these labeled pathways are 
shown in Figure 24.  To find differences, first any differences were identified by a review of 
RMSEA values that fell outside of the 90% confidence intervals (Brown, 2006).  This review 
revealed no significant model differences.  Brown also suggested a secondary review of chi 
square differences between the groups, conducted in sequence, to understand if stacked tests 
produced significant chi square results.  This examination found significant chi square 
differences, which suggested differences between the two ethnic groups on the tests of equal 
indicator intercepts, equal factor variance, and equal factor covariance, as well as on a final 
test conducted on equal latent means.  These four tests revealed that, in the unified model, 
differences existed between Latina/o and White students (Table 19). 
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Figure 21. Unified fitted model for Latina/o students. 
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Figure 22. Unified fitted model for White students. 
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Figure 23. Unified combined Latina/o and White SEM model with factor loadings. 
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Figure 24. Unified SEM model with labeled pathways and differences (example: Latina/o, W 
substituted for L in White model). 
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Table 19. 
Tests of Measurement of Invariance and Population Heterogeneity 
  χ2 df χ2 diff 
df 
difference 
RMSEA  
(90% CI) CFI TLI 
Single group solutions 
       
Latina/o students (n = 675) 85.466 32 
  
.050 (.037–.063) .960 .944 
White students (n = 797) 116.544 32 
  
.058 (.047–.069) .949 .928 
Measurement of invariance 
       
Equal form (unified 
model) 202.008 64 
  
.038 (.032–.044) .954 .935 
Equal factor loadings 216.046 72 14.038 8 .037 (.031–.043) .952 .94 
Equal indicator intercepts 241.233*** 82 25.187 10 .036 (.031–.042) .947 .942 
Equal residual variance 259.406 92 18.173 10 .035 (.030–.040) .944 .945 
Equal factor variance 261.185*** 95 17.790 3 .034 (.030–.040) .945 .948 
Equal factor co-variance 268.297** 97 7.112 2 .035 (.030–.040) .943 .947 
Population heterogeneity 
       Equal latent mean 241.233* 82 27.064 15 .036 (.031–.042) .947 .942 
Note. N = 1472; χ²diff., nested χ ² difference; RMSEA, root mean square error of approximation; 90% CI, 90% 
confidence interval for RMSEA: CFI, comparative fit index; TLI, Tucker-Lewis Index.Adapted from 
Confirmatory Factor Analysis for Applied Research, by T. Brown, 2006. 
*p < .05. **p < .01 ***p < .001. 
 
As noted by Denis (2010) an understanding of specific differences for each test can 
be gained by examining the pairwise parameter comparison matrix provided by AMOS 21.0 
output.  This specific matrix displayed critical ratios for difference parameters for each test 
conducted.  Differences identified with the identification of t values greater than 1.96 or less 
than –1.96 indicated a significant difference at the p <.05 level.  In short, this analysis served 
as a z test of difference between the two groups in regard to normal distribution (Denis, 
2010).  As variables are arranged within the regression function of AMOS and SEM, 
negative significant findings indicate the difference relates to Latina/o students, and positive 
significant findings relate to White students.  Findings of differences between the two ethnic 
groups with an overview of results provided for each test are shown in Tables 20–23.   
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Table 20 
Equal Indicator Intercepts: Critical Ratios of Difference Parameter Test  
  mul9 mul8 mul7 mul6 mul5 mul4 mul3 mul2 mul1 m10 
mul9 — 
         mul8 2.952* — 
        mul7 11.667* 8.918* — 
       mul6 10.934* 8.138* –0.908 — 
      mul5 35.811* 33.038* 24.839* 25.612* — 
     mul4 47.048* 44.000* 34.775* 35.683* 15.754* — 
    mul3 29.012* 26.871* 20.533* 21.115* 1.573* –4.848* — 
   mul2 17.339* 15.112* 8.736* 9.290* –10.997* –18.329* –13.121* — 
  mul1 31.714* 29.648* 23.488* 24.060* 4.994* –0.922 4.095* 19.726* — 
 mu10 –39.855* –42.531* –47.54* –47.486* –82.467* –102.064* –57.486* –47.077* –58.333* — 
*p < .05 for t values ≥ 1.96 or ≤ –1.96. 
 
 
Table 21 
Residual Error Variance: Results from the Critical Ratios of Difference Parameters Test  
 
evl9 evl8 evl7 evl6 evl5 evl4 evl3 evl2 evl1 evl0 
evl9 — 
       
 
evl8 –0.488 — 
      
 
evl7 –6.224* –5.748* — 
     
 
evl6 –5.631* –5.175* 0.690 — 
    
 
evl5 –5.311* –5.094* –2.013* –2.497* — 
   
 
evl4 –6.273* –5.972* –1.704* –2.365* 0.485 — 
  
 
evl3 13.377* 13.61* 16.300 15.992* 13.692* 15.54* — 
 
 
evl2 6.893* 7.156* 10.378* 9.971* 9.015* 10.198* –6.232* — 
 
 
evl1 1.092 1.238 3.234* 2.932* 4.007* 3.884* –5.666* –2.029* —  
evl0 –18.964* –18.245* –6.95* –8.683* –0.803 –2.338* –21.25* –15.509* –5.317* — 
Note. Negative values relate to Latina/o, positive to White students. 
*p < .05 for t values ≥ 1.96 or ≤ –1.96. 
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Table 22 
Equal Factor Variance: Results from the Critical Ratios of Difference Parameter Test  
  SEVL TcVL SVL  
SEVL — –3.028* 5.337*  
TCVL 
 
— 7.440*  
SVL 
  
—  
*p < .05 for t values ≥ 1.96 or ≤ –1.96. 
 
Table 23 
Equal Factor Covariance: Results from the Critical Ratios of Difference Parameter Test  
  TCSVL  
SETCL –6.421*  
*p < .05 for t values ≥ 1.96 or ≤ –1.96. 
 
As noted by Denis (2010), the critical ratios of parameters test effectively serves as a 
z test between the two comparative groups.  Thus values presented in Tables 20–23 are z 
scores.  In examining equal indicator intercepts, differences are noted between Latina/o and 
White students for z scores listed in Table 20.  Significant differences in the equal indicator 
intercepts are apparent for Latina/o students based on significant negative-value z scores.  
Indicator intercepts from all observed latent variables in the model for the latent variable of 
STEM vocational choice were clearly apparent.  This indicates that mean response 
differences existed for Latina/o students compared to White students when examining Mu10 
(student vocational choice in STEM) and interactions with the model’s observed latent 
variables.  Thus observed variables associated with Self-Efficacy, Transfer Capital, and 
Student Validation significantly differed for Latina/o students (p = .05) in their effect on 
student vocational choice, exhibiting z scores greater than 1.96.  This finding was not 
surprising as evidenced by the identification of two specific and different models for Latina/o 
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and White students.  Of particular note were differences in the value Latina/o students placed 
on SSSL Sample College’s ability to provide an environment supportive of academic success 
and providing a sense of value as a community member, which had z scores of –102.064 and 
–82.467, respectively.  This speaks to the community college providing an academic 
environment that supports student self-efficacy development, which also was noted as 
significant with z-score values of –58.33, –47.07, and 57.486, well above the 1.96 
significance threshold, and also explains the lack of self-efficacy as a significant pathway to 
STEM prediction for Latina/o students and as a negative impact on STEM vocational choice 
in the unified model. 
The residual error variance is measured with CFA to understand that, although two 
factors are related based on shared influence on a common latent or exogenous factor, some 
of their covariation may be due to sources other than the common factor.  Thus, this other 
covariation is measured by the residual error variance.  The residual error associated with a 
student’s self-efficacy belief that success in a class was based on ease of work had a 
significantly different mean response for White students than for Latina/o students, when 
compared to all residual errors of factors associated with the model.  Also, with the exception 
of the variable classroom environment encourages success, Latina/o students had significant 
differences in residual error means in regard to factor influence from other than the common 
factor when compared specifically to STEM vocational choice.  Finally, Latina/o students 
had significant differences from White students in findings for errors associated with the 
Student Validation construct.  This again makes sense when considering that the Latina/o 
student fitted SEM model utilized a stronger factor laden student validation construct than 
did the White student model. 
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An analysis of equal factor variance revealed significant differences between the two 
ethnic groups.  Latina/o students and White students showed a significant difference in the 
comparison of factor loadings for Self-Efficacy to Transfer Capital, with a z score finding of 
–3.028.  This again is illustrative of different variables in the Latina/o model associated with 
self-efficacy and lower mean scores trending to agreeing with the academic self-efficacy 
doubting statements of questions 12-2 and 13-2, further evidence of lower self-efficacy for 
Latina/o respondents.  Also noteworthy was the significant finding of z score differences for 
White students of 7.440 for Student Validation and of 5.337 for Transfer Capital, suggesting 
these exogenous variables served to influence the model differently for the two ethnic 
populations.   
A final analysis was an examination of the comparison of covariances of Self-
Efficacy and Transfer Capital to STEM Vocational Choice between the two ethnic groups.  A 
review of covariance findings revealed that significance for White students for the pathway 
between Student Validation to Transfer Capital was significant at less than p = .001, with a 
covariance of 3.582, compared to Latina/o respondents for which it was significant at p = 
.019 with a covariance of 2.346 when comparing individual models.  Multigroup analysis 
indicated a statistically significant finding with a z score of –6.421, indicating a difference for 
Latina/o students between the covariance measures of Student Validation to Transfer Capital 
and Self-Efficacy to Transfer Capital.  Of note is the increased negative covariance of Self-
Efficacy to Transfer Capital for Latina/o students, –.26 to –.09, evidencing increased self-
efficacy deficiencies for Latina/o students.   
Both ethnicities illustrated a significant negative prediction pathway in the unified 
model of Self-Efficacy to STEM Vocational Choice.  A review of regression loadings for 
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these two direct effect pathways from exogenous factors of Self-Efficacy and Transfer 
Capital revealed interesting findings.  Self-Efficacy was a significant predictive pathway in 
the unified model but not in the nested by ethnicity models.  In addition, Self-Efficacy was 
significant at the p = .001 level, with a regression loading of –.091 for Latina/o students, but 
for White students was not significant (p = .183) and had a regression loading of –.33.  Thus 
the comparison of the two pathways, with negative difference toward Latina/o students, is 
evidence of a significant difference between Latina/o students and White students in regard 
to student self-efficacy and illustrative of lower self-efficacy for Latina/o students. 
Summary 
 This chapter presented demographic characteristics of the target and comparative 
populations from SSSL Sample College in Florida with descriptive and comparative 
analyses.  Of the total sample of students responding, women dominated, making up 67.3% 
of the total, and men represented 32.7%.  With 32.6% of the students self-identifying as 
Latina/o, the sample reflected a strong Latina/o presence; the study’s comparative population 
of White students represented 37.6% of the sample.  This was similar to the host institution’s 
enrollment percentages for spring 2013, which showed Latina/o students comprising 30.8% 
of the total student body and White students making up 37.3% of the total.   
 Comparison of the two ethnic student populations revealed differences between 
White student and Latina/o student responses for several observed core variables.  Latina/o 
students were found to be more likely to be traditional student age (18–24 years old), to be 
less likely to be married, to have increased financial concerns, and to have a stronger 
tendency to not have English as a native language than did White students.  Regarding 
differences in observed variables associated with core exogenous factors posited for 
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inclusion for this study, Latina/o students responded significantly lower on Self-Efficacy-
related questions but higher on degree aspiration questions than did White students.  Latina/o 
students’ reliance on Student Validation-themed supports was evidenced by significant 
differences in regard to increased use of academic advisors, discussion of transfer planning 
with advisors, and the community college providing clubs for campus involvement and 
opportunities to interact with/make friends, significant areas of difference for Latina/o students. 
 As vocational choice in STEM was the dependent variable and Vocational Interests 
was a posited latent construct for inclusion in the STEM-VC model, a binary logistic 
regression was conducted to gain understanding if observed variables associated with 
vocational choice would successfully predict STEM-vocational choice.  Variables associated 
with vocational choice were found to successfully predict STEM vocational choice, with the 
observed variables of student degree aspirations and earnings expectations making a 
significant contribution to this predictive model.  This is noteworthy, as the SSSL instrument 
used did not include a high number of vocational choice assessment variables, so this latent 
construct did not emerge for testing as a result of the CFA.  However, the SCCT theoretical 
model suggested that it serve as a predictor and supported for it for inclusion for potential 
future research and thus kept in the final results reporting. 
Through the use of CFA and SEM techniques, a revised STEM-VC model was shown 
to successfully predict STEM vocational choice for Latina/o students.  Utilizing confirmed 
latent exogenous constructs of Self-Efficacy, Transfer Capital, and Student Validation, a 
measurement model was confirmed for Latina/o students and also for White students, 
however the two models differed.  SEM analysis revealed that, for both models, Transfer 
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Capital, informed by the intercorrelation between Self-Efficacy and Student Validation, 
successfully predicted STEM vocational choice for both ethnic populations. 
To understand what unique differences existed between the two different models 
independently fitted to Latina/o and White students, a multigroup analysis was conducted.  In 
order to appropriately compare two different groups, a unified model was developed by 
fitting a third EFA and CFA to a combined dataset representative of both ethnic groups.  The 
final unified model was then tested independently on each ethnic group to assure model fit 
for both.  Utilizing the unified model for both Latina/o and White students, multiple tests 
were conducted to identify at what levels significant differences in the model may exist.  
Differences were determined at the intercept, factor variance, and covariance levels.  A 
critical ratio of difference, or Z test, was performed to understand unique differences for each 
of the significant tests and showed that, within the constructs of Self-Efficacy, Student 
Validation, and variance of the STEM vocational choice decision, differences were 
significant between Latina/o and White students, with Latina/o students demonstrating lower 
self-efficacy and stronger need for student validation than did their White peers. 
The following chapter presents the interpretation of these findings, discusses the 
limitations of the study, and offers recommendations for policy, practice, and future research. 
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CHAPTER 5. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 
Introduction 
Recent calls from both federal and state policymakers have challenged K–12 and 
higher education administrators to examine opportunities to increase the number of students 
selecting undergraduate STEM degree majors.  Employers are demanding increased STEM 
degree production.  Based on aforementioned reasons of population growth and lower degree 
attainment; Latinas/os represent a significant population of students to effectively address the 
U.S. STEM degree deficit.  The U.S. Census Bureau (2013) recently published a brief on 
STEM education and employment illustrating that, although STEM workers represent 7.2 
million workers in the 25–64 year age category and just 6% of the total U.S. workforce, they 
are essential to the economic growth, innovation, and global competiveness of the U.S. 
economy (p. 4).  In fact Congress reauthorized the America COMPETES Act (America 
COMPETES Reauthorization Act, 2010), which contains specific goal and objectives to 
increase the economic competiveness of the United States by promoting STEM education.  
Based on demonstrated population growth and the potential for increasing college degree, 
specifically STEM degree, production, Latinas/os are an ethnic population understood to be 
critical to these efforts.  Florida has a unique role to play, hosting the third largest Latina/o 
populations in the nation. 
Florida is poised to address the STEM undergraduate degree production challenge.  
The state has a significant Latina/o population as well as a strong community college system 
serving this ethnic population well.  The payoff of increased Latina/o STEM degree 
attainment in Florida, beyond increased STEM degree production itself, is the heightened 
level of purchase power for Latinas/os as an ethnic group for the state’s economy.  Both 2-
year and 4-year STEM degree opportunities reflect higher paying jobs available to successful 
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graduates.  Currently, median income is lower for Latinas/os than for the White majority in 
Florida: Latinas/os have a median annual income at $38,309, whereas Whites’ annual median 
income is $51,861, a difference of $33,128 in annual median household income (U.S. 
Census, 2012c).  In an Excelencia in Education report, Santiago (2011) stated that, in Florida 
in 2008, only 23% of Latinas/os age 25 and over had earned a bachelor’s degree or higher 
(pp. 8–9).  The U.S. Census reported that, nationally, of the reported total of 35.3 million 
Latina/o Americans in the age category of 25 years and older in 2010, 771,000 had achieved 
an associate’s degree and 200,652 had achieved a Bachelor’s degree (U.S. Census, 2010c).  
These statistics highlight the potential impact on Latinas/os’ median household income and 
on the state economy if college degree production is increased, resulting in an increased 
college-educated populace in Florida.  Such gains would positively influence the national 
economy as well.  
The purpose of this study was to examine specific exogenous factors posited to be 
predictive of STEM vocational choice at transfer for Latina/o community college students 
enrolled at SSSL Sample College in the state of Florida.  Based on a review of literature, five 
exogenous factors were hypothesized to emerge as predictive of STEM vocational choice.  
The five factors, student’s personal Self-Efficacy, Social Capital, Transfer Capital, 
Vocational Interests, and Academic Achievement, were chosen based on literature that 
included Lent et al.’s (1994) SCCT as well as studies by Byars-Winston et al. (2010), Lent et 
al. (2011), Laanan (2007), Kraemer (1995) and Rendón (1993).  The theoretical work of 
Bandura (1977) regarding student self-efficacy and the work of Coleman (1988) and 
Bourdieu (1977) regarding social capital also contributed to this study.   
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This chapter provides a discussion of findings that resulted from analyses, including 
CFA, SEM, and SEM multigroup analysis, of the STEM-VC model and from a review of 
descriptive and comparative statistics between Latina/o and White students from the 
aggregate data to understand unique differences.  The findings, in combination 
recommendations for policy, practice and research, will inform state and national 
policymakers as well as higher education administration, staff, and faculty, to best serve this 
important ethnic population.   
Discussion of Findings 
Descriptive and Comparative Statistics 
The first four research questions sought to understand demographic characteristics of 
student respondents from SSSL Sample College and differences between Latina/o and White 
students regarding variables associated with the constructs proposed for the study.  
Additionally, the ability of vocational interest variables to effectively predict STEM 
vocational choice was examined based on the utilization of SCCT as a theoretical foundation.  
Specifically, the first four research questions asked: 
1. What are the demographic and background characteristics of Latina/o and White 
community college students within an identified SSSL survey data sample from 
SSSL Sample College?   
2. Are there statistically significant differences between Latina/o students vs. White 
students in regard to demographic variables such as age, gender, marital status, 
travel distance, student enrollment status, or English language proficiency? 
3. Are there statistically significant differences between Latina/o students and White 
students from SSSL Sample College in regard to independent observed variables 
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posited for the five factors of Self-Efficacy, Social Capital, Vocational Goals, 
Academic Achievement, and Transfer Capital? 
4. Are there statistically significant effects of exogenous factors associated with 
observed vocational interest variables on the dependent variable of vocational 
choice in STEM at transfer for community college students at SSSL Sample 
College? 
A summary of the background and demographic characteristics of the survey participants and 
the differences between Latina/o and White students responding are provided in response to 
research questions 1 and 2.   
Gender and age.  As a whole, the sample was predominantly female: n = 1215 
(67.3%) female and n = 591 (32.7%).  In comparison, the host institution’s Spring 2013 
enrollment was 55.7% female (n = 22,657) and 42.8% male (n = 17,421).  Thus, the study 
sample was skewed toward females.  This finding is similar to that for the pilot survey and 
fall 2013 all-Iowa community college administration of the SSSL instrument, suggesting that 
the survey instrument and survey delivery method might need to be revisited for future 
research applications.  However, within educational research it is not uncommon to see more 
women than men complete surveys.  Regarding gender, a comparative independent sample t 
test did not illustrate that there was significant difference between Latina/o and White 
respondents in regard to gender.  The data were imputed and weighted; imputation provided 
estimates to replace missing data and weighting included gender to for increased women 
respondents for inferential data purposes. 
In regard to the dependent variable for this study, STEM major choice at transfer, no 
difference was found between the two ethnic groups.  However, of the total aggregate of 
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responders indicating plans to major in a STEM field at transfer, women were dominant 
(54.4%, n = 309) compared to men (45.6%, n = 266).  However a breakdown within each 
gender category revealed that 48.3% of all men (n = 266) as compared to 25.4% of all 
women (n = 309) indicated STEM vocational interest, thus a larger percentage of men than 
women chose a STEM major.  This agrees with current literature, in which the deficit of 
women in engineering and opportunities to increase women in STEM fields has been 
discussed.  A recent U.S. Department of Commerce brief by Beede et al. (2011) stated that 
women hold only 25% of STEM jobs and, thus, are vastly underrepresented in STEM fields.  
This suggests opportunities for future research and potential application of this study’s 
methodology and STEM-VC Latina/o model to the female population to understand 
factors/observed variables unique to influencing STEM vocational choice for women.  
An examination of the age of the students responding revealed that the largest group 
(44.4%, n = 773) was in the traditional-age student age group (18–24 years of age).  The 
majority of the remaining students were found in two age groups: 18.2% (n = 317) were in 
the 25–29 years of age group and 20.5% (n = 356) were in the 30–40 years of age group.  An 
independent sample t test revealed a significant difference between Latina/o and White 
students in regard to age, as Latina/o students were significantly more traditional college age 
compared to White students, who were older.  Of the total invited SSSL participants, 
including both respondents and missing values, 64% (n = 15,658) were traditional-age 
students.  All age groups were included for examination for the purpose of this study.  This 
finding was contrary to some findings in the literature for Latina/o student age.  Malcolm’s 
(2010) finding was that 64% of Latina/o degree holders who earned an associate’s degree 
were nontraditional age, 25 years of age or older, at the time of bachelor’s degree attainment.  
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With the majority of its students of a tradition age, SSSL Sample College data did not 
emulate findings in other studies.  Age was addressed by the imputation and weighting 
process of the data, and thus accounted for the bias weighted added to the dataset utilized for 
inferential statistics. 
Full-time/part-time enrollment. Full-time/part-time status was examined in regard 
to the aggregate data.  Of the students who responded to the survey, 50.2% (n = 906) 
considered their enrollment as full time, with remaining having part-time status.  For the 
entire invited SSSL survey population, full-time enrollment was much lower (36%, n = 
8,825).  A comparative independent sample t test between Latina/o and White students 
indicated no significant difference between the two groups for enrollment status.  However, a 
significant number of Latina/o respondents reported being enrolled part time.  This agrees 
with Perez and Ceja (2010), who stated that the  
majority of Latina/o students who decide to pursue higher education begin at the 
community college level.  Because community colleges offer a multitude of benefits 
not necessarily available at four year post-secondary institutions, community colleges 
become much more alluring to students.  Such factors include, but are not limited to, 
convenience of location, ability to attend part time, open accessibility, diversity of 
students, and cost. (p. 7)   
Enrollment status was included in the imputation and weighting measurements as well as 
calculated in the bias weight utilized for inferential statistical analysis. 
Ethnicity. Responses to the SSSL survey instrument for SSSL Sample College 
reflected a strong response rate for the study’s target demographic of Latina/o students, who 
comprised 32.6% (n = 587) of the total students responding.  The comparative ethnic group, 
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White students, comprised 37.6% (n = 677) of total respondents.  These percentages were 
strikingly similar to that of all the students invited to participate, of which 32% (n = 7,817) 
were Latina/o and 37% (n = 8,970) were White.  Combined, 70.2% (n = 1,264) of the 
students responding identified as being ethnically Latina/o or White.  Of all those invited to 
participate, both respondents and nonresponders (missing), 69% (n = 16,787) identified as 
being Latina/o or White.  As a result, although there was a significant number of missing 
values due to nonresponse, the ethnic demographics of those who did respond reflected that 
of all the students invited to participate.  Ethnicity also was factored into the imputation and 
weighting process for the final inferential dataset and applied bias weight.  Additional 
comparisons conducted as a result of research question 3 will be addressed in the inferential 
statistics section below. 
Observed Vocational Interest variables as predictors of STEM vocational choice. 
Research question 4 sought to understand if observed variables associated with student 
vocational interests were predictive of STEM vocational choice.  This research question was 
explored due to SCCT being utilized as the primary theoretical basis for this study.  A 
concern when adopting the exogenous factor of Vocational Interest was the totality of 
observed variables available from the SSSL instrument and if vocational interests would 
emerge as a viable construct for this study.  That said, findings associated with the 
predictability of STEM vocational choice from an exogenous variable of Vocational Interest 
can inform potential future SSSL administrations and future tool adjustments, which provides 
a rationale for conducting this analysis.   
A binary logistic regression was conducted to learn the significant effect of observed 
vocational choice variables, consistent with the types of variables utilized by Lent et al. 
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(1994, 2011) and Byars-Winston et al. (2010) on STEM vocational choice.  The 
Nagelkerke’s R² of .183 indicated a moderate relationship of 18.3% between prediction and 
grouping.  In addition, the Wald criterion demonstrated that predictive observed variables of 
student degree aspiration and earning expectations significantly contributed to successful 
prediction of STEM vocational choice.  Remaining variables tested were not significant, 
suggesting that the current SSSL instrument lacked appropriate observed variables to 
adequately support the Vocational Interest exogenous construct in this study.  This was 
proven later by the results of the EFA.  A recommendation is the addition of additional 
variables that measure vocational interests to the SSSL instrument to strengthen the ability of 
the instrument to successfully measure vocational interests.  Examples of variables from 
vocational choice interest inventories are available from literature reviewed for this study 
including the work of Lent et al. (1994, 2011), Byars-Winston et al. (2010), and Wang 
(2013). 
Inferential Statistics 
Exogenous factors comparative results. A total of five exogenous factors 
(constructs) were examined in this study, including Self-Efficacy, Social Capital, Vocational 
Interests, Academic Achievement, and Transfer Capital.  After conducting EFA, three 
exogenous factors emerged as viable constructs for further inclusion in and analysis of the 
STEM-VC model tested as viable measurement models for this study.  The emergent factors 
included Self-Efficacy and Transfer Capital.  However, Transfer Capital was split into two 
separate factors as a result of EFA; thus, Student Validation was added as a third construct, 
along with its associated variables.  These three exogenous factors were the same for all three 
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of the measurement models tested: the Latina/o student model, the White student model, and 
the unified model.   
Observed variables were different between Latina/o and White students.  Research 
question 3 sought to understand differences between Latina/o students and White students 
population for these exogenous factors.  The discussion of findings in regard to the 
differences between Latina/o and White students for the exogenous variables focus on those 
observed variables maintained after EFA analysis for the final unified measurement model, a 
model fitted for both ethnic populations and utilized to understand the final comparative 
model differences through the use multigroup SEM analysis.  A complete review of all 
comparative results for all five original exogenous factors is available for review in Chapter 4 
(Tables 3–8). 
Self-Efficacy. A key construct, which originated from the theoretical strand of SSCT, 
was Self-Efficacy.  A series of independent sample t tests were conducted to understand 
differences between Latina/o and White students for observed variables designated as 
informing the Self-Efficacy exogenous construct.  Resulting variables brought forward for 
discussion include hours spent studying to be successful with a difficult course (question 14-
1), taught myself to study more effectively (question 14-2), studied by myself (question 14-
7), success in class due to high ability (question 12-1), (success for challenging course cause 
was good luck (question 12-2), success for challenging class due to task being easy (question 
12-3), and failure in challenging class due to bad luck (question 13-2).  The individual nested 
measurement models differed between Latina/o and White students in regard to which self-
efficacy variables were finally included.  Two specific observed variables, questions 12-2 
and 13-2, were noted in the EFA as having negative factor loadings for Self-Efficacy for 
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Latina/o students.  A comparative analysis indicated that the difference in mean responses 
was not significant for White students, but was for Latina/o students, who trended to agreeing 
with these statements.  These two factors positively loaded on the Self-Efficacy construct for 
White students.  As a result, these two questions were not maintained for the Latina/o STEM-
VC measurement model due to negative factor loadings indicative of low self-efficacy. 
Results of comparative independent sample t tests on self-efficacy variables revealed 
that only two were significantly different between Latina/o and White students.  Number of 
hours spent studying and teaching self to study more effectively (questions 14-1 and 14-2, 
respectively) had significant mean response differentials.  Latina/o students indicated they 
utilized increased study hours as a means to be successful in a class less than White students 
did; however Latina/o students did indicate that they taught themselves to study more 
effectively as a means to addressing a difficult course more than did White students.  This 
suggests that Latina/o students utilized their time more effectively with improved study skills 
than did their White counterparts in the sample.  A belief in one’s ability to perform specific 
behaviors and enact a course of action, as shown here, is an example of positive self-efficacy 
(Lent et al., 2011).  This finding of Latina/o students enacting effective study skills at a 
significant increased level compared to White students suggests positive self-efficacy 
behavior for this group of Latina/o students with regard to the observed variables of 
questions 14-1 and 14-2 and supports why these variables were maintained in the final 
Latina/o measurement model.   
Student Validation. After EFA, Student Validation emerged as an unanticipated 
exogenous variable.  This construct was entitled Student Validation based on the qualitative 
work of Rendón (1994), and characteristics addressed were core to validation for 
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underrepresented students including Latina/o students.  Initially, in the original hypothesized 
model, student validation variables were associated with Transfer Capital.  Four observed 
variables were maintained for the final measurement model, including use of informal 
tutoring to address a challenging course (question 14-12), use of academic support outside of 
class (question 14-13), use of an upper class student for assistance to deal with challenging 
course (question 15-4), and received sample test from friend or club to deal with difficult 
course (question 14-6).  These observed variables reflect the use of external validating 
agents, such as upper-class students, tutoring support, academic support, and friends/clubs, to 
navigate challenging coursework.  These variables are noteworthy when considering 
Rendón’s (1994) qualitative study validating culturally diverse students with findings that 
suggested that a student’s use of external agents resulted in a student’s self-belief in the 
ability to improve.   
An examination of the independent sample t test findings for these four observed 
variables revealed that two, questions 15-4 and 14-6, were significantly different between the 
two ethnic groups in their mean responses.  Latina/o students responded affirmatively at a 
significant level more than did Whites to using upper-class students as a resource and using 
sample tests received from friends or clubs, suggesting that Latina/o students utilized 
external agents to their benefit to succeed in class.  This suggested that a correlation of this 
exogenous variable with Self-Efficacy in a final Latina/o student measurement model was 
warranted, and as well as, that validation for Latina/o students was an important exogenous 
factor for inclusion.  Findings associated with this correlation will be discussed later in this 
chapter. 
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Transfer Capital. Transfer Capital was the final exogenous construct that 
successfully emerged.  Originally, 23 observed variables were chosen for inclusion in the 
Transfer Capital construct; this included several that, as aforementioned, emerged from EFA 
as a separate Student Validation construct.  Of the 23 original observed variables, two 
emerged from CFA as viable for inclusion in the Transfer Capital construct: community 
college has been successful at providing a classroom environment that encouraged academic 
success (question 44-4) and community college has been successful providing a sense of 
being a valued member of the institutional community (question 44-5).   
A comparative independent sample t test was conducted between Latina/o and White 
students on the observed Transfer Capital variables.  Although it was discovered that there 
was no significant difference in mean response between the two groups for this variable, the 
mean response was higher in regard to agreement for Latina/o students for both observed 
variables.  Thus, Latina/o students did indicate an increased satisfaction with having a 
supportive learning environment and as feeling valued as community members through an 
inspection of mean responses.  The lack of significance difference between the two ethnic 
groups provides an explanation for why Transfer Capital was the only exogenous factor that 
was consistent between the three measurement models generated from this study. 
The lack of significant difference provides an explanation for model consistency for 
this construct.  All three final measurement models generated—Latina/o, White, and 
unified—included Transfer Capital as an exogenous factor, with the two observed variables 
consistent among the three models.  Transfer Capital as an exogenous construct, along with 
the observed variables of questions 44-4 and 44-5, was the only consistent finding among the 
three nested measurement models and the only exogenous construct that was predictive of 
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STEM vocational choice within this sample.  Why?  Laanan’s (2007) study illustrated 
findings of predictive significance for students after transfer in regard to the university 
environment’s competition and survival culture, intellectual self-confidence, social 
confidence, satisfaction with culture of 4-year institution as predictive of academic and social 
adjustment, which may support this finding (pp. 49. 51).  Laanan’s (2007) findings regarding 
4-year institutions suggests that similar observed variables at community colleges may reflect 
preparing expectations of success culture upon transfer.  Thus transfer capital and the 
supportive climate created by the host institution for both Latina/o and White students, a 
finding of this study; was significant in fostering STEM vocational choice based on the 
academic and culturally supportive environment provided.   
Confirmatory factor analysis of measurement models. This study utilized CFA and 
SEM statistical analyses, using AMOS 21.0 statistical software package, to further analyze 
the direct effects of exogenous variables on the dependent variable of STEM vocational 
choice.  No indirect effects were anticipated based on the structure and pathway modeling of 
the STEM-VC model.  Research question 5 sought to understand if the posited STEM-VC 
model was effective at predicting STEM vocational choice, asking: 
5. Will the exogenous and observed variables in the STEM-VC model serve as a 
successful predictive model for the intention to major in a STEM field at transfer 
for SSSL Sample College’s Latina/o community college students?  For White 
students? 
A series of two EFAs and CFAs were conducted to understand the potential of the 
STEM-VC model to successfully predict STEM vocational choice for Latina/o and White 
students as posed in research question 5.  The EFA revealed that three consistent exogenous 
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factors emerged, three original constructs were eliminated, and one new exogenous factor 
(Student Validation) emerged.  This was consistent for both ethnic groups.  Observed 
variables differed between the two ethnic groups after EFA; thus independent CFA and EFA 
tests were conducted for each ethnic group separately.  A successful measurement model was 
identified for each ethnic group after CFA. 
Latina/o student measurement model. The Latina/o student measurement model had a 
strong overall model fit (CMIN/df = 58.693, df = 24, CFA = .979, RMSEA = .046).  A total 
of 15 observed variables were tested in association with three constructs: Self-Efficacy 
having seven observed variables, Student Validation having five, and Transfer Capital having 
three.  In order to achieve an appropriate model fit, some variables for self-efficacy were 
eliminated due to negative factor loadings, which also were negative after EFA.  These 
included success based on good luck (question 12–2) with a factor loading of –.88, success 
based on tasks easy (question 12-3) with a factor loading of –.85, failure based on bad luck 
(question 13-2) with a negative factor loading of –.64, and failure based on one’s low ability 
(question 13-1) with a factor loading of –.96.  An inspection of the mean responses for these 
observed variables revealed that Latina/o student mean responses averaged toward agreement 
in the scaled response, thus negatively loading to Self-Efficacy.  As the STEM-VC model is 
posited to predict STEM vocational choice, negative self-efficacy traits detract from the 
predictive power and, thus, these variables were eliminated for Latina/o students.  
Self-efficacy is critical for students’ academic adjustment and vocational choice.  
Brady-Amoon and Fuertes (2011) stated as a core recommendation of self-efficacy for a 
diverse group of students studies that higher education practitioners should “consider the 
influence of self-beliefs on adjustment and on academic and career planning and 
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performance” (p. 436).  These variables are critical, as they are indicative of negative self-
efficacy behaviors for Latina/o students and suggest a need for self-efficacy support for this 
ethnic group is warranted.  These same observed variables did not load negatively for White 
students.   
Student Validation and Transfer Capital exogenous factors each had one variable 
eliminated from the final measurement model.  For Student Validation, advice from a fellow 
resident assistant or resident (question 15-2) had a lower factor loading for this construct 
(1.02) and a high error level (1.03).  In addition, for Transfer Capital, information received 
from academic counselor (question 38-2) was eliminated due to a low factor loading (.53) 
and a high error level (3.82).  The literature recommended that variables with high error rates 
and low factor loadings resulting in increased modification indices scores be eliminated 
versus correlating variable error unless sound theoretical justification is provided to keep 
those variables (Hooper et al., 2008).  Theoretical justification was not present to justify 
correlating error, thus these variables were not deemed as critical to the final STEM-VC 
model and were eliminated as a result of the CFA results.  
Finally, calculating the intercorrelation between exogenous variables was suggested 
by the literature.  After a review of Rendón’s (1994) qualitative study of student validation 
illustrating the importance of student validation to self-efficacy beliefs and, consequently, to 
transfer capital development, it was decided for this study that Student Validation and Self-
Efficacy should be intercorrelated.  In addition, a review of the results of a regression model 
published by Laanan et al. (2011) highlighted a transfer capital block that included course 
learning, learning and study skills, and experiences with general courses as a significant 
predictor in a hierarchical regression to examine the effect on academic transfer adjustment.  
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It was posited that observed variables identified as informing student transfer capital, self-
efficacy, and student validation would follow similar theoretical threads, and as such, 
intercorrelation was suggested and subsequently tested.  For the Latina/o student model, 
positive correlations emerged between the exogenous constructs.  Transfer Capital was 
correlated with Self-Efficacy at .25 (explaining 25% of the variance) and with Student 
Validation at .09 (explaining 9% of the variance).  Self-Efficacy correlated with Student 
Validation at .09 (also explaining 9% of the variance).  A test conducted by systematically 
removing each intercorrelation to test model fit found that model fit dropped below 
acceptable thresholds when intercorrelation was not present.  This suggests that the 
exogenous factors work together positively and should remain intercorrelated.  Finally, the 
importance of self-efficacy and the finding of lower self-efficacy for Latina/o students was 
an emergent finding. 
White student measurement model. The White student measurement model was fitted 
with a modest overall measurement model fit (CMIN/df = 98.023, df = 24, CFA = .952, 
RMSEA = .062).  The final fitted model for White students was different both in the 
pathways and observed variables as a result of the EFA and CFA analyses.  This will be 
elaborated on more in the context of the comparative analysis between the two ethnic groups.  
A total of 15 observed variables were tested in association with three constructs: Self-
Efficacy having six observed variables, Student Validation having seven, and Transfer 
Capital having two, notably different than the Latina/o student model.  In order to achieve an 
appropriate model fit, several variables were eliminated.  For Self-Efficacy, four observed 
variables were maintained, compared to three for the Latina/o student model.  Variables 
eliminated included succeeded due to task being easy (question 12-3) with a factor loading of 
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2.44 and failed at a course due to low ability (question 13-1) with a factor loading of 1.51.  
Both variables, however, had high error factor loadings (2.27 and 2.35, respectfully) and thus 
were eliminated to improve model fit.  For Student Validation only two variables, both of 
which had high factor loadings, were maintained in order to achieve model fit: received 
academic support outside of class (question 14-13) with a factor loading of 2.03 and received 
informal tutoring (question 14-12) with a factor loading of 1.90.  These two variables were 
maintained and are similar to those for Latina/o students, which makes sense as no 
significant difference was found in mean responses between the two ethnic groups for these 
two observed variables.  Variables eliminated include sought advice from an upper class 
student (question 15-4), sought advice from a resident assistant or fellow resident (question 
15-2), received a sample test (question 14-6), taught self to study more effectively (question 
14-2), and spent more time studying (question 14-1) due to lower factor loadings ranging 
from .59 to .83, which deemed them allowable for elimination versus intercorrelation of error 
strategies to achieve appropriate model fit. 
Correlation pathways between exogenous variables also differed between the White 
student model and the Latina/o student model.  Based on the Latina/o student model, the 
same intercorrelations were tested for the White student model.  Student Validation was 
found to correlate with Transfer Capital at .12 (explaining 12% of the variance).  
Interestingly, Self-Efficacy was found to negatively correlate with Transfer Capital (at –.05), 
however this was kept in the model because the model fit collapsed when this pathway was 
removed from the final measurement model.  Additionally, Self-Efficacy did not correlate (at 
.00) with Student Validation and thus this pathway was removed from the model.  This was a 
noteworthy difference between the Latina/o and White model and suggests that self-efficacy 
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for White students is not a critical factor influencing transfer capital or student validation.  
White students have more self-efficacy than do their Latina/o peers as revealed by an 
inspection of means, which illustrated differences, with some as significant; which agrees 
with findings in the literature.   
SEM analysis of pathways of significance. One hypothesis posited for this study was 
that a final STEM-VC model would be predictive of STEM vocational choice for Latina/o 
students.  This was successfully proven, as revealed by the SEM testing for both ethnic 
groups. 
Two sequential equation models were tested, one for each ethnic group of Latina/o 
students and White students.  Final measurement models or CFA models were utilized as a 
baseline model specific for each ethnic group, and attached were pathways to an added 
dependent variable from question 46 (intention to major in a STEM field at transfer).  
Pathways were posited based on applications of the SCCT model by Lent et al. (1994, 2011) 
and Wang (2013), which illustrated exogenous factors being predictive of the dependent 
variable.  For the STEM-VC model, no intermediate variables were introduced and, as such, 
only direct effect pathways were measured.  Tested for both models were three predictive 
pathways to the dependent variable: Self-Efficacy to STEM-Vocational Choice, Transfer 
Capital to STEM-Vocational Choice, and Student Validation to STEM-Vocational Choice, 
keeping all existing intercorrelation of variables as established by the CFA. 
Latina/o student SEM (STEM-VC) model. The final STEM VC model for Latina/o 
students was predictive of STEM as a vocational choice for Latina/o students, thus proving 
the original hypothesis of this study.  Model fit was documented as a strong parsimonious 
model fit (CMIN = 65.952, CMIN/df = 2.198, df = 30, CFI = .978, RMSEA = .042).  Of three 
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direct effect pathways tested, Transfer Capital was significantly predictive of STEM 
vocational choice at .072, meaning that as transfer capital goes up by 1, STEM vocational 
choice goes up by .072.  Thus the regression weight for transfer capital in prediction of 
STEM vocational choice was positively significantly different from zero at the p = .001 level 
(two tailed).  Although the other two pathways were not found to be significant, the model is 
powered by the intercorrelation of Self-Efficacy and Student Validation to Transfer Capital, 
thus influencing the overall direct effect on STEM vocational choice for the final model for 
Latina/o students.  An examination of factor loadings for the exogenous factors reveals that 
Transfer Capital had the strongest factor loading (at 1.09), with Self-Efficacy (at .29) and 
Student Validation (at .23) within a comparison of exogenous factor loadings.  
This study built upon the original SCCT model created by Lent et al. (1994), but 
utilized different exogenous factors so, as such, was not a complete application of the SCCT 
model.  However, this study provides a unique contribution to literature, as statistical 
analyses has proven a hypothesis that a predictive model, identifying core exogenous factors 
as informed by literature emphasizing Latina/o students, successfully predicted STEM 
vocational choice for Latina/o students enrolled at SSSL Campus College.  The application 
of these findings will be examined later in this chapter 
White student SEM (STEM-VC) model. As a comparison, the final measurement 
model for White students also was examined using SEM analysis to learn if the same process 
of EFA, CFA, and SEM could predict White community college student STEM vocational 
choice.  Again, noting that obvious differences exist compared to the successful Latina/o 
STEM-VC model, model fit was achieved for the White student model.  Thus a predictive 
model also was successful in predicting White STEM vocational choice as well and a strong 
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model fit also was identified (CMIN = 63.571, CMIN/df = 2.764, df = 30, CFI = .972, 
RMSEA = .047).  The same three direct effect pathways were tested to learn if any would 
produce significant predictive effect for STEM VC choice.   
Similar to the Latina/o student model findings, only Transfer Capital emerged as 
significant predictor (at a regression loading of .040), meaning that as transfer capital goes up 
by 1, STEM vocational choice goes up by 0.40.  Thus the regression weight for Transfer 
Capital in prediction of STEM vocational choice is positively significantly different from 
zero at the p = .001 level (two tailed) but is notably lower than for the Latina/o model.  The 
other two pathways were not significant predictors.  Interestingly, a comparison of factor 
loadings for exogenous factors revealed differences with Latina/o students demonstrating 
lower importance of student self-efficacy than do White students.  Self-Efficacy had a factor 
loading of .09, compared to a factor loading for Transfer Capital of 1.27 and Student 
Validation of 1.42, suggesting that Student Validation, although not a direct effect predictor 
of STEM vocational choice, was a more important exogenous factor for White students than 
was Self-Efficacy in the final SEM model.  Latina/o students illustrated balance between 
Student Validation and Self-Efficacy, with Transfer Capital illustrating the strongest factor 
loading.   
Unified model and ethnic group differences. The final research question sought to 
understand what significant differences existed between Latina/o and White students when 
comparing final STEM-VC models.  Research question 6 specifically asked:  
6. Are there significant differences between Latina/o and White student respondents 
within the aggregate data in a final STEM-VC measurement and pathway model 
and what are these differences between the two ethnic populations?” 
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This analysis presented a challenge in regard to the appropriate methodology to test 
for differences in significance between Latina/o students and White students, because two 
different models emerged for the two groups of students.  Thus direct comparison between 
the two different models was not statistically appropriate.  A solution was provided by the 
methodology of conducting multigroup analysis within SEM.  Both Byrne (2010) and Brown 
(2006), in texts dedicated to CFA, recommended that multigroup analysis was an appropriate 
methodology to compare two groups when SEM is utilized.  Additionally, Lent et al. (2011) 
and Wang (2013) utilized multigroup analysis to study underrepresented group differences in 
association with other groupings to understand differences between student groups.  This is 
noteworthy as both studies employed multigroup analysis using the SCCT theoretical 
framework, similar to this study.  Consultation with a university statistics department further 
confirmed this methodology.   
Brown (2006) provided a step-by-step guide to performing multigroup analysis, and 
this was utilized for this final analysis.  The difference between the two models was the 
measurement model or CFA.  SEM pathway analysis was similar, thus the multigroup 
analysis was conducted on the measurement model for CFA following steps as highlighted 
by Brown (pp. 269–273).  Following these steps, chi-square significant differences were 
noted between the two models indicating the significant differences between the two ethnic 
groups.   
A unified model was successfully identified and nested for both ethnic populations of 
Latina/o and White students.  The Latina/o student model illustrated a model fit of CMIN = 
85.466, CMIN/df = 2.671, df = 32, CFI = .960, RMSEA = .050, and the White student model 
illustrated a model fit of (CMIN = 116.544, CMIN/df = 3.642, df = 32, CFI = .949, RMSEA 
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= .058.  The fit was not as ideal as with individualized nested models for each ethnic group.  
Fit was achieved by first running a third EFA utilizing a dataset delimited to the two ethnic 
groups.  An imputed and weighted correlation matrix from combined Latina/o and White 
student data was generated by AMOS 21.0 to test a unified model.   
The unified model was different than either the White student or Latina/o student 
model in the observed variables maintained; however, the three exogenous constructs of Self-
Efficacy, Transfer Capital, and Student Validation remained.  Student Validation observed 
variables were the same as in the Latina/o model.  However, Self-Efficacy maintained the 
observed variable of success based on good luck (question 12-2) with a factor loading of 
1.85, failure based on bad luck (question 13-2) with a factor loading of 1.16, and if 
succeeding in a class, by task being easy (question 12_3) with a factor loading of 1.00.  
These three Self-Efficacy variables were represented by the White student model, but not by 
the Latina/o student model due to negative factor loadings in the fitted ethnic group models 
for the Latina/o student model.   
As a result, Self-Efficacy in the unified model was a significant predictor of STEM 
Vocational Choice at –.06, meaning as Self-Efficacy increased by 1, student Vocational 
Choice went down by –.06.  This is a direct result of the negative/poor self-efficacy response 
by Latina/o students versus White students and again indicates the important role self-
efficacy represents for Latina/o student STEM vocational choice.  Finally, the model was 
predictive of STEM vocational choice, with Transfer Capital significantly predictive at .05 of 
STEM Vocational Choice and appropriately nested to both populations to allow for testing of 
differences in the multigroup analysis. 
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Differences between Latina/o and White student models.  Differences were identified 
to exist with the findings of significant chi-square differences between Latina/o and White 
students.  Significant differences were noted at the indicator intercept, factor variance, and 
factor covariance pathways within the multigroup analysis of the unified model.  Differences 
specific to the factor loadings of observed variables of each of the three exogenous factors 
emerged from the unified model.  Z test scores illustrated several significant t values.  Within 
the transfer capital construct, success of community college at providing classroom 
environments that encouraged academic success (question 44-4) had a t value of –102.066, 
community college provided a sense of being valued in the community (question 44-5) had a 
t value of –82.467, success was due to ease of task (question 12-3) had a t value of –57.498, 
and success was based on good luck (question 12-2) had a t value of –58.333, all of which 
were significant.  The significant differences noted question 12-2 and 12-3 reflect the deficit 
of self-efficacy for Latina/o students.  Lent et al. (1994), in their initial study and introduction 
of the SCCT model, found that student self-efficacy has an effect on student vocational 
interests and eventual vocational goals.  Subsequently, studies by Byars-Winston et al. 
(2010) and Lent et al. (2011) reaffirmed that a student’s self-efficacy predicts a student’s 
vocational interest.  As such, student Self-Efficacy was a critical exogenous factor for STEM 
vocational choice as evidenced by this study’s STEM VC model application.  Latina/o 
students are shown by the findings of this study to have lower self-efficacy than do White 
students, a key finding. 
Transfer Capital was similar for each of the three models and no significant 
differences for this exogenous factor were realized.  However, an examination of factor 
covariance revealed a significant difference for Latina/o students on the impact of Student 
228 
 
Validation on exogenous construct of Transfer Capital (with a t value of –6.421).  This 
agrees with the findings of both Rendón (1994) regarding the role of student validation and 
the findings of Laanan et al. (2011), who found within a regression study transfer capital 
block that academic counseling and experiences with faculty, both examples of the use of 
advocates external to classroom, were significant in predicting transfer adjustment.  Thus 
Latina/o students have been shown by these findings to utilize external validation and 
support for academic success, which is important to Latina/o student STEM vocational 
choice decisions.  Combined with Self-Efficacy, these two exogenous constructs have been 
shown to be critical to STEM vocational choice for Latina/o students and noted for 
recommendations improve STEM vocational choice. 
Conclusions 
The following conclusions were drawn from the findings of this study. 
1. The posited Latina/o community college STEM-VC model was successful in its 
ability to predict a Latina/o student’s vocational choice in STEM field.   
Previous studies utilized SCCT to examine relationships among social cognitive 
variables, ethnic variables, campus climate variables, vocational interest variables, college 
readiness and learning experiences, some examples of the adaptation of the original SCCT 
constructs presented by Lent et al. (1993), in addition to the more recent work of Byars-
Winston et al., 2010, Lent et al., 2011, and Wang, 2013.  This study was a unique application 
of the SCCT theoretical construct and an original application of exogenous variables to 
understand the predictive nature of observed variables associated with self-efficacy, student 
validation, and transfer capital for STEM vocational choice for Latina/o community college 
students.  The result was a theoretical model that can inform practice and policy in regard to 
229 
 
understanding key variables important for Latina/o students’ vocational choice in STEM 
fields. 
2. The exogenous factor/construct of Self-Efficacy, although not a significant 
predictor of STEM choice, is a critical factor for Latina/o community college 
students and must be attended to.   
Self-efficacy is an original SCCT construct, as the original SCCT model was derived 
from the work of Bandura’s (1977) general social cognitive theory, which emphasizes critical 
factors that inform a person’s individual career development process (Lent et al., 1994).  
Self-efficacy initially was a cornerstone endogenous factor and proven as a critical predictive 
factor in follow-up studies (Byars-Winston et al., 2010; Lent et al., 2011; Wang, 2013).  Self-
efficacy was illustrated as critical for Latina/o students in this study as evidenced by the 
finding of low self-efficacy through negative factor loadings for attitudinal self-efficacy 
variables.  Due to the low self-efficacy finding, specific self-efficacy variables could not be 
included in a Latina/o-specific model, a substantial difference from the White student model 
and evidence of the importance of positive self-efficacy development for Latina/o students.   
3, The exogenous factor/construct of Student Validation although not a significant 
predictor of STEM choice in this study, is a critical factor for Latina/o students and 
must be attended to.   
Student Validation was not an original exogenous factor for this study, but it emerged 
as one through the findings of the EFA analysis and was confirmed through CFA analysis as 
important for Latina/o students.  This finding was not a surprise, as the qualitative work of 
Rendón’s (1994) student validation theory provided context for this finding.  Rendón (1994) 
found that students received validation both in and out of the classroom.  In addition, it has 
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been argued in the case of female students in STEM education that encouragement from 
institutional agents, such as faculty and counselors, is important for female student self-
concept development (Starobin, 2004, Starobin & Laanan, 2008).  These studies lend support 
for the student validation findings of this study and illustrate the importance for Latina/o 
students to seek validation sources from fellow students, clubs/organizations, and academic 
success programs such as academic support and tutoring.  Additionally, Latina/o students 
found the academic success culture on the community college campus to be effective.  This 
substantiates findings in the literature that institutional agents play a large role in facilitating 
transfer for Latina/o students. (Hagedorn, 2004; Hagedorn & Cepeda, 2004, Hagedorn et al., 
2008, Ornelas & Solorzano, 2004).  Consequently, student validation is a noted important 
finding of this study and serves to illustrate the importance of student validation for Latina/o 
students in a community college setting to encourage STEM vocational choice. 
4. The exogenous factor/construct of Transfer Capital is a significant predictor of 
STEM vocational choice.   
Transfer capital has been illustrated through research utilizing the L-TSQ instrument 
as an important factor for community college students’ successful transition to 4-year 
institutions. (Laanan et al., 2011).  Transfer capital in this study was the significant 
exogenous predictor of STEM vocational choice for Latina/o students.  Variables specifically 
associated with Transfer Capital in this study illustrate the important role community 
colleges have in establishing academic and campus cultures that both promote academic 
success and allow for Latina/o students to feel valued as members of that community 
colleges’ learning community.  Success at supporting academic success and valuing Latina/o 
students was positively indicated at SSSL Sample College by Latina/o respondents.  With a 
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significant Latina/o population, this finding illustrates that the host institution is doing a good 
job serving this ethnic group and serves as a charge for community colleges that may have 
less of a Latina/o population to examine the academic and personal support culture their 
campus provides to Latina/o students. 
5. The exogenous factors of Social Capital and Academic Achievement did not 
emerge as relevant for this specific study, but should be noted.   
This was a surprising finding in this study.  Social capital, as defined from an 
economic access point of view in the work of Bourdieu (1977), informed findings in the 
context of this study that supported the importance of social capital to Latina/o students.  
Although not an emergent exogenous factor, a review of significant difference between the 
two populations revealed that Latina/o students had significantly greater concerns with 
ability to afford college and acknowledgement that failure to obtain a degree would likely 
result from lack of financial resources.  This differed significantly from White students.  
Financial concern was noted by Latina/o community college students in this study not only as 
a significant concern but also as potential roadblock to degree attainment.  Additionally, 
family/community support as defined by Coleman (1988), has been highlighted in the 
literature as being important for Latina/o students.  Family ties and family networks, as 
referenced by Coleman (1988), also is noteworthy.  Social capital, through ties and family 
networks, has a powerful influence on Latina/o individuals’ college considerations (Nunez, 
Sparks, & Hernandez, 2011).  This frames the importance of community colleges to Latina/o 
students as an educational pathway based on geographic accessibility.  This study found that 
Latina/o students lived predominantly within commuting distance to the host institution; thus 
the geographic location and access to family is an important consideration for Latina/o 
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students.  Although social capital was not an emergent exogenous factor for this study, it is 
recommend for future research to continue to assess social capital as a viable construct for 
predictive models of vocational choice for Latina/o students. 
6. While not maintained for the final STEM-VC model for this study, variables 
associated with an exogenous construct of vocational interests are predictive of 
STEM vocational choice.   
Vocational interests was a core construct of Lent et al.’s (1994) original SCCT model 
and has been successfully utilized in other studies including those conducted by Byars-
Winston et al. (2010), Lent et al. (2011), and Wang (2013).  Thus it has been proven in 
current literature to be a valid construct.  A binary logistic regression conducted for this study 
revealed a potential predictive model fit for STEM vocational choice of variables in the 
SSSL instrument associated with vocational interest.  However, only two observed variables 
from the current SSSL instrument were significantly predictive of STEM vocational choice.  
These findings suggest that the SSSL instrument does not have appropriate observed 
variables in its current form to appropriately measure an exogenous variable of vocational 
interests.  Future adjustments to the SSSL instrument may allow for this exogenous construct 
to emerge in future studies. 
7. This study confirmed a model predictive of community college Latina/o student 
vocational choice in STEM at community colleges.  This is noteworthy, as 
community colleges are critical as educational pathways for Latina/o students 
working toward STEM degrees.   
Community colleges have been defined in literature as a critical pathway to higher 
education for Latina/o students (Dowd, 2008; Hagedorn, 2004; Rendón & Valadez, 1993; 
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Wang, 2013).  The NSF (2013b) has provided statistics on associate’s degree attainment in 
the areas of science and engineering in community colleges.  In 2008, 6,064 Latina/o 
students earned associate’s degrees a science or engineering (6.8% of associate’s degrees 
granted in all fields ); in 2010 8,412 Latina/o students earned associate’s degrees a science or 
engineering (7.6% of associate’s degrees in all fields).  Community colleges, through the 
support and academic learning environment provided, can positively influence a Latina/o 
student’s STEM vocational decision.  This influence can be realized by understanding the 
important roles of student self-efficacy, student validation, and transfer capital development 
for Latina/o students.  Attending to the self-efficacy developmental needs of Latina/o 
students, providing institutional agents who can validate a Latina/o student’s experience and 
support their success, and providing a culture that is academically supportive and validating 
for a student’s sense of belonging can impact Latina/o students’ STEM vocational decision 
making.  The findings of this study serve to inform community college administrators and 
practitioners of these critical factors influencing Latina/o students to select a STEM major. 
Recommendations for Policy, Practice, and Future Research 
Several recommendations were developed as a result of this study’s findings, 
conclusions, and limitations that pertain to policy implications, practice, and future research.  
As cited often in recent literature related to STEM education, the 2007 report Rising Above 
the Gathering Storm: Energizing and Employing America for a Brighter Economic Future 
report (and its follow-up report; Members, 2010) has been a clarion call to higher education 
administration and state and federal legislatures for the need for more STEM graduates to 
meet the demands of the U.S. economy.  This study illustrated that, first, Latina/o students as 
an ethnic population are primed to meet that demand due to opportunities to increase degree 
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production combined with the sheer growth of the Latina/o population in the United States.  
Second, community colleges serve as the dominant pathway to higher education for Latina/o 
students and must be recognized as such in regard to local, state, and federal legislative 
support.  Third, this study illustrated a predictive model for Latina/o STEM vocational choice 
in a community college setting.  Finally, success in generating additional Latina/o graduates 
also will fuel the economy through the production of an increasingly educated Latina/o work 
force, which will have additional buying power due to growth in income of individuals with 
higher paying jobs found in STEM fields.  Findings of this study are informative for 
community college administrators, faculty, and staff in regard to unique factors that affect a 
Latina/o student’s vocational choice of STEM and the unique and powerful influence 
community colleges can provide Latina/o students, as evidenced by SSSL Sample College. 
Policy  
The results of this research study were designed to inform both state and federal 
legislatures about the critical role community colleges have for Latina/o students as pathways 
to higher education and also about the influential role they can have in influencing Latina/o 
students’ choice to major in a STEM field.  If community colleges are to adequately serve 
Latina/o students and provide institutional validating agents, programmatic supports to assist 
with student academic and self-efficacy development, and a culture that is conducive to 
Latina/o student success, additional funding is needed.  So often at both the K–12 and higher 
education levels opportunities are realized but funding constraints adversely affect 
institutional efforts.   
Regarding the state of Florida context, a recent article published by the Tampa Bay 
Times highlighted challenges faced by state lawmakers and Governor Rick Scott in regard to 
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a challenge to universities to graduate more science and technology graduates in light of 
shrinking numbers of graduates in key STEM fields (DeCamp, 2012).  The discussion in this 
article focused on increasing funding to universities to produce a 120,000 increase in STEM 
graduates by 2018.  Findings from this study should encourage a consideration of additional 
funding for community colleges from the Florida State Legislature to provide a concentrated 
effort to increase Latina/o STEM major declaration as a component of this solution.   
Florida has a STEM Initiatives in Community College strategic plan (Florida 
Department of Education, 2007).  This strategic plan offers strategies for providing 
promotion of STEM activities and degree offerings, planning to increase STEM degree 
offerings and formats, and exposing high school students to STEM majors through STEM 
promotion programming and dual enrollment opportunities.  Results of this study suggest 
that community colleges attending to student self-efficacy, student validation, or transfer 
capital development can serve as a means to increase student STEM choice, as these factors 
were shown to be effective not only for Latina/o students but White students as well.  The 
current STEM initiatives strategic plan does not include such recommendations.  Florida 
community colleges, in conjunction with the current initiatives, should add additional student 
development programs and support program initiatives to provide an educational climate 
supportive of STEM choice on Florida community college campuses.  The results of this 
study can inform such planning and provide findings that can support building additional 
funding requests to the state legislature into the funding equation to support STEM degree 
increases, a strategic goal for the state of Florida. 
SSSL Sample College in the state of Florida was the research site for this study.  
Findings of this study can be used by the host institution to also inform STEM educational 
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initiatives on its campus.  In particular, this research can provide support for a new 1.5 
million dollar STEM grant initiative for the host institution and institutional partners, with a 
goal of increasing minority students moving into majors in STEM upon transfer to 4-year 
institutions.  A specific goal of this grant is doubling the number of underrepresented 
minority students who pursue a bachelor’s degree in a STEM field.  The methodology and 
subsequent findings of this study has the potential to inform these grant efforts based on the 
successful predictive model of STEM vocational choice for Latina/o students.  The specific 
findings of student self-efficacy, student validation, and transfer capital, especially the 
finding of low self-efficacy for Latina/o students, can inform initiatives undertaken by the 
study’s host institution in support of NSF grant goals (SSSL Sample College Partners, 2013). 
At the federal level, in its six years in office the Obama administration has been 
aggressive in promoting the need for increased STEM degree production and initiatives in 
support of higher education.  The president’s 2009 Educate to Innovate initiative was 
launched to support these efforts and has shaped federal legislative agendas in recent years 
(Burke & McNeil, 2011).  A recent outcome of this initiative was an executive report by the 
President’s Council of Advisors on Science and Education (2012), which provided a variety 
of recommendations for community colleges and 4-year institutions in regard to increasing 
STEM graduates.  Themes in this report included recognition of the value of recruiting 
higher percentages of underrepresented minorities to STEM fields, better teaching methods 
to enhance the learning atmosphere to be more welcoming and supportive, and providing a 
learning culture supportive of underrepresented minorities.  These are supported through the 
findings from this study.  Recommendations at the level of government agencies or state 
legislatures create a roadmap, but they are often broad without specifics.  The value of this 
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study is that it provides specific validation of factors that can influence STEM vocational 
choice and directly informs practice on a community college campus and informs daily 
practice. 
Practice 
A variety of prominent researchers and business leaders have called attention to the 
opportunity to improve STEM education in community colleges and to increase the flow of 
students from community colleges to 4-year institutions (Olson et al., 2012).  To assist in the 
response to this call, the results of this research study’s application of the SCCT model to 
influence STEM vocational choice for Latina/o students at community colleges should be 
noted by practitioners in the community college setting.  Findings of this study have the 
potential to inform community college administrators, faculty, and staff members to points of 
intervention that can directly influence STEM vocational choice for Latina/o students and, in 
addition, White students.   
Several conclusions can be drawn from this research study’s findings that can inform 
institutional initiatives, grant proposals, or policy positions.  Unlike this study’s host 
institution, which has a high Latina/o student enrollment, many community colleges have a 
much lower Latina/o enrollment and thus would benefit from understanding the unique needs 
of Latina/o students on their campus.  Recognized limitations of this study are that the 
response rate was low (8%) and skewed toward female respondents, data were imputed and 
weighted, and the findings are specific to the host institution.  As such, a recommendation for 
community college administrators, staff, and faculty would be to use a tool, such as the SSSL 
instrument, on individual campuses to provide individual campus assessment data.  Thus this 
study’s methodology holds value for community colleges to inform assessment practices to 
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gather data predictive of influencing STEM vocational choice unique to an individual 
campus.  This research study and its findings provide a specific methodological framework 
and illustrated SEM models predictive of Latina/o students’ and White students’ STEM 
vocation choice; which can be replicated by other community colleges.  
In addition to a Latina/o and White student uniquely fitted STEM vocational choice 
model, this study introduced an analysis for a unified model, seated to a combined student 
dataset.  This study’s exampled unified model is useful to institutions, as it provides 
applicability for examining a program’s or service unit’s impact on two compared ethnic 
groups.  A program evaluation of a summer bridge-style program at a community college 
serves as one example.  Application of a unified model provides an opportunity to test the 
effectiveness of such a program for specific constructs of student self-efficacy, student 
validation, and transfer capital development and to understand specific impacts exampled 
through model fit differences and multigroup analysis findings.  Results inform the 
understanding of the impact of such programs for Latina/o and White students as a 
comparative example.  Findings can inform future practice and program implementation to 
further enhance specific constructs associated with the unified model. 
The host institution for this study is known for high-quality student services 
programs.  In chapter 1 it was noted that SSSL Sample College was nationally recognized for 
its outstanding retention and graduation record.  It has received significant recognition and is 
recognized as a top-operating community college.  Additionally, this study’s host institution 
was recognized by the American Association of Community Colleges (2012) as having an 
outstanding first-year experience (FYE) program.  FYE programs traditionally offer both a 
first-year seminar and learning community style programs, something for which the host 
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institution was recognized.  An important research finding of this study was the positive 
atmosphere reported by Latina/o students in regard to the academic success culture and the 
value they felt as a community member, two observed variables that informed the exogenous 
Transfer Capital construct and were a significant predictor of STEM major choice for this 
study.  It is posited that this finding is a result of the strong student services programs offered 
by the host institution.  As a result, it is strongly recommended that community college 
administrators, faculty, and staff members consider creating a FYE program for their 
community college.  A significant amount of literature is available on the success of first-
year seminar style programs.  An excellent resource for designing and implementing a first-
year seminar course is the National Resource Center, First Year Experience and Students in 
Transition (n.d.).  The first-year seminar is an approach that stands out as an initiative to 
support diverse student population success and transition.   
In addition to first-year seminars, a strategy utilized on many 4-year and some 2-year 
campuses to enhance student success and support has been the introduction of learning 
community programs.  These programs, in effect since the early 1990s and designed to 
connect students socially with each other, provide an academic mentor in the form of a 
faculty or staff member, and provide upper-class peer mentors, allowing students to find 
academic and social support.  It is recommended that community colleges consider 
implementing a learning community program.  An excellent review of learning community 
programs and structures is provided in the text Student Success in College: Creating 
Conditions that Matter (Kuh, Kinzie, Schuh, & Whitt, 2005).  Learning community programs 
address all three exogenous factors including, providing resources for self-efficacy 
development, providing institutional change/mentor agents for students as recommended by 
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Rendón (1994), and providing an opportunity to shape students’ transfer capital 
development.  Academic tutoring was illustrated as positively utilized by Latina/o students 
and serves to increase student self-efficacy behaviors (Sax, 1994).  Many learning 
community programs provide built-in tutoring support.  Implementation on community 
college campuses is strongly encouraged for consideration. 
As community college practitioners consider recommendations of this study, it is 
important to consider that a critical finding of this study was the importance of exogenous 
factors of Self-Efficacy, Student Validation, and Transfer Capital to STEM vocational choice 
decisions.  In addition, a noteworthy finding for Latina/o students was student self-efficacy.  
In this study, Latina/o students were found to exhibit low self-efficacy attitudes.  As a result, 
targeted programs and services to assist in self-efficacy development and increase student 
personal and academic self-confidence are important.  FYE programs that include first-year 
seminars and learning communities provide encompassing programs with well documented 
implementation and assessment plans to effectively address each of the exogenous factors 
identified as important to Latina/o STEM students’ vocational decisions.  
A final recommendation is the attention that must be paid to the financial concerns of 
Latina/o students.  Although Social Capital did not emerge as a viable exogenous construct, 
an examination of comparative statistics between Latina/o and White students revealed that 
Latina/o students had significantly stronger concerns about how to finance their college 
education.  Additionally in this study, Latina/o students were found to consider finances as a 
potential roadblock to degree attainment.  This suggests that community colleges must attend 
to financial literacy development of Latina/o students and explore funding options in the way 
of grants or scholarships to support Latina/o students seeking STEM degree majors.  Such 
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scholarships and grants provide unique opportunities for federal and state agencies looking to 
support STEM education degree production initiatives. 
Adopting recommendations as suggested within the scope of this study presents 
challenges for institutions.  Challenges for institutions to implement recommended new 
programs, initiatives, or data collection processes include lack of financial and human 
resources to support such new programmatic endeavors.  This lack of resources often results 
in institutions seeking additional external supports, including increased state funding or 
federal/state grants, which can provide monies to pilot new initiatives.  Key to both 
informing potential funding requests and justifying long-term sustainability of new programs 
introduced is strong assessment practices.  Such practices and research can present can 
obstacles for institutions with limited institutional research support.  Research centers 
dedicated to community college research and practice, as exampled by Iowa State University, 
provide assessment resources that are available to institutions.  The SSSL instrument utilized 
for this research study is one example.  Resources include assessment expertise and designed 
data-gathering instruments, such as this study’s instrument, the SSSL survey as those 
available through collaborative relationships such research centers provide.  It is 
recommended that community colleges consider pursuing relationships with such research 
centers, as they can provide institutions with better understanding of the unique attributes of 
their enrolled students and with data that can inform requests for additional revenue streams 
and assessment to substantiate such requests for local, state, and federal resources. 
Future Research 
Several recommendations for future research emerged from this study.  First, it is 
recommended that, prior to future research being undertaken, additional data collection 
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techniques be considered for future applications of the SSSL instrument to see if 
improvements can be made to enhance overall return rates as well as the return rates for men.  
A notable limitation for this study was the limited total response rate combined with a 
dominant response rate of the women within this population.  Because of the geographic 
distance between the researcher and the host institution, a singular data-gathering technique, 
utilized an electronic on-line survey for data collection, was employed.  The use of on-line 
survey instruments for community college data collection was supported by the literature.  A 
research paper for the Association of Institutional Research, by Sax, Gilmartin, Lee, and 
Hagedorn (2003) supported the use of on-line survey instrumentation with a community 
college population.  In their study they noted that online survey methodologies may be a 
more effective mode of reaching community college students than are paper surveys sent via 
standard mail. (p. 18).  As such, an on-line survey delivery is supported in literature; however 
the challenge of higher female response was noted by Sax et.al., both with regard to the use 
of multiple survey formats and for multiple ethnic populations (p. 4).  In addition to gender 
bias, the authors also found that bias was present with regard age and academic achievement 
as well.  It was noted that the issue of bias in response rates may be addressed by the use of 
multiple data collection techniques.  As a result, a recommendation for future studies 
includes the use of multiple data collection techniques versus a single data collection method.  
Such techniques can be inclusive of both paper-based and on-line surveys.  The use of 
multiple data collection techniques versus a single method provides an opportunity to assure 
the highest possible return rate/response from the designated population. 
Second, a review of the SSSL instrument for potential variable adjustments or 
additions is recommended in regard to variables associated with vocational interests.  
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Vocational interests emerged as a viable construct in studies conducted by Lent et al. (1994, 
2010), Byars-Winston et al. (2011), and Wang (2013) but not within the scope of this study.  
A binary logistic regression revealed that variables associated with vocational choice are 
predictive of STEM vocational decision making, however only two variables tested were 
significant predictors in this study.  As a result, it is recommended that the variables in the 
SSSL instrument be reviewed and that vocational choice literature be consulted to enhance 
the SSSL instrumentation to better assess the vocational interests construct for future 
applications. 
Third, the methodology of this study can be replicated to further examine and 
compare other populations at the host institution.  Such populations include gender and other 
ethnic group comparisons of the STEM-VC model.  The application of such comparisons 
would allow researchers to understand gender differences and to further examine racial/ 
ethnic differences of other ethnic groups with response rates of significant size to allow 
additional comparisons.  Also, qualitative examinations of the identified exogenous factors of 
Self-Efficacy, Student Validation, and Transfer Capital at the study’s host institution is 
recommended.  Qualitative analysis would provide rich contextual data to further inform 
these constructs and the conclusions of this study.  Rendón (1994) provided an example of 
qualitative research methodology used to examine student validation, a methodology that 
could be used to further inform recommended additional qualitative research. 
Fourth, it is recommended the methodology of this study be replicated on the all-Iowa 
dataset from the SSSL dissemination in fall of 2012.  Iowa is an important state for 
consideration for the application of this research for several reasons.  First, the SSSL 
instrument was piloted and tested within the state of Iowa.  Thus, the survey instrument is 
244 
 
fitted for Iowa community colleges, and in addition, relationships have been established with 
campus administrators for future SSSL survey applications and data gathering.  Second, with 
an increasing Latina/o population, Iowa’s demographics are changing.  As a result, findings 
from future Iowa studies hold the potential to inform STEM vocational choice decisions of 
an expanding Latina/o community college population.  Finally, findings from the application 
of the STEM-VC model to Iowa community college respondents would provide an 
application of the model that could lead to understanding potential differences of findings 
when applied to a community college with lower Latina/o enrollments than this study’s host 
institution.  Such findings are directly applicable to community colleges housed in rural areas 
of states with significant Latina/o populations including Florida, Texas, and California as 
examples.  Many Iowa community colleges are located in rural communities, thus providing 
direct application for other rural seated community colleges. 
Fifth, an executive summary of this study is recommended for development and 
publication.  This is a complex study with a complex methodology.  The opportunity to 
create an executive summary to communicate in lay terms this study’s findings, 
methodology, and value, both to the host institution and other community colleges, is 
recommended.  Policy briefs are planned to be utilized for the opportunity to effectively 
disseminate this study’s findings.  Recipients of these policy briefs may include industry, 
business leaders, higher education administrators, and fellow researchers.  The goals of these 
policy briefs include identifying opportunities to further this research methodology.  Two 
anticipated outcomes of a meaningful distribution of this study’s findings are anticipated: (a) 
curriculum development at community colleges that directly impacts both women’s and 
underrepresented students’ STEM vocational choice decision making and (b) influencing 
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partnerships between high schools, community colleges, and 4-year institutions and career 
academies to the importance of self-efficacy development for students, combined with regard 
to the importance of creating educational environments that offer student validating learning 
experiences that develop a sense of value and belief in personal academic achievement in 
URM and female students.  These outcomes serve to enhance student vocational choice 
decision making in STEM degrees and meets the charge of the STEM-degree generation 
demands of industry, state, and national influential leaders. 
Conclusion 
The goal of this study was to examine a population of Latina/o community college 
students from a large community college in Orlando Florida, and successfully apply a new 
model based on an application of SCCT to successfully predict students’ decision of STEM 
vocational choice at transfer.  This study accomplished this with the introduction of the 
STEM-VC model, which was found to successfully predict, at a statistically significant level, 
STEM vocational choice.  This is an important finding and a valuable contribution to the 
literature.  Findings from this study can inform policy and practice in regard to generating an 
increase of Latina/o students selecting STEM majors. 
Latinas/os as an ethnic group in the United States, represent a unique opportunity to 
address both the economic vitality of the country and STEM degree pipeline generation 
demands by federal, state, and economic forces.  There is simply a lack of Latina/o students 
entering the STEM education pipeline, and Latina/o students’ unique potential contribution is 
reflective of their significant growth as an ethnic population and the lack of Latina/o students 
obtaining college degrees when compared to their peers.  The economic vitality gained by 
increasing the number of Latina/o students entering higher education through established 
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community college pathways, encouraging academic success, and STEM degree declaration 
will result in an increase of Latina/o degree completers, increases in the economic vitality of 
Latinas/os as an ethnic group due to increased buying power of a well-employed work force, 
as well as societal gains of a well-education Latina/o populace.   
The Latina/o STEM-VC model, shown to effectively predict STEM vocational 
choice, provides a mechanism to understand how to influence STEM degree choice for 
Latina/o students at community colleges.  The exogenous factors of student Self-Efficacy, 
Student Validation, and Transfer Capital development are noteworthy findings of this study, 
which has potential to be utilized to inform community college instructional and student 
services practice with a positive effect for Latina/o students nationwide. 
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Version 07/15/11 
 
[SSSL SAMPLE COLLEGE] 
Human Research Protection (HRP) Institutional Review Board (IRB) 
 
IRB Determination Form 
 
 
Title of Research Protocol: Measuring Constructs of STEM Students Success Literacy: Community 
College Student's Self Efficacy, Social Capital, and Transfer Knowledge 
 
Principal Investigator (PI): Soko Starobin 
Date Received by IRB Chair: 4/1/13 
IRB Number: 13-0016 
 
Based on the IRB Protocol Initial Submission Form (or, as appropriate, the IRB Continuing Review/Termination 
Form or the IRB Addendum/Modification Form) submitted by the Principal Investigator and for the project 
identified above, the following determination has been made by the SSSL Sample College IRB: 
 
█ The research is exempt from IRB review. Exemption category:  2 
 
⎕ The research is eligible for expedited review and has been approved. 
 
⎕ The research is eligible for expedited review but requires modifications and re-submission 
before approval can be given. 
 
⎕The research is subject to full review and will be discussed at the next IRB meeting, currently 
scheduled for _ 
                                (date) 
 
⎕ The research has been subjected to full review and has been approved.  
 
⎕ The research has been subjected to full review and has been disapproved. 
 
Period of Approval: 4/4/13–4/4/14 
(cannot be retroactive) 
 
Exemption from SSSL Sample College IRB review does not exempt the PI or Co-PI from compliance with all 
applicable institutional, Federal, State, and local rules, regulations, policies, and procedures. 
 
Although the IRB has determined that this application is exempt from IRB review, the Principal Investigator is 
encouraged to read, understand, and apply the attached Investigator Responsibilities document, which is 
required of Principal Investigators whose research protocols are approved under the SSSL Sample College 
IRB full or expedited review process. 
 
If you have any remaining questions about SSSL Sample College’s IRB process, contact the IRB Chair at 
irb@SSSLSampleCollege.edu 
 
 
 
 
   4/4/13   
Signature of IRB Chair or Designated Representative Date 
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APPENDIX B. STEM STUDENET SUCCESS LITERACY SURVEY INSTRUMENT, 
SPRING 2013 
 
 
 
STEM Student Success Literacy Survey 
 
Dear Student,     
 
On behalf of the research team, our sincere thank you for your time in responding to the following questions.     
 
This survey will take approximately 15 minutes to complete. Your responses will inform research that will guide 
instructional practice, student services, and academic support programs to maximize student success! Your 
participation is critical to the project. We thank you for your attention to the questions and for completing the survey.     
 
Directions for filling out the survey:       
- The survey is divided into four sections. Scroll through each section to answer the questions.      
- Please complete the entire survey (Plan on approximately 15 minutes).      
- When reviewing questions, respond to each with what first comes to mind as the appropriate responses.      
- Please click on NEXT at the bottom of each page to advance to the next page.      
- If you need to leave the survey temporarily, simply close your web browser. You can come back to complete the 
survey through the same link within 7 days.      
- Please click on NEXT at the end of the survey to submit your answers. You will NOT be able to make any changes 
once you submit.         
Upon completion of the survey, you will be automatically entered in a lottery for a random drawing. If you are selected 
as one of the winners in the lottery, you will be required to sign a receipt form documenting receipt of the prize. Please 
know that payments are subject to tax withholding requirements, which may vary depending upon whether you are a 
legal resident of the U.S. or another country. If required, taxes will be withheld from the prize you receive. You will need 
to provide your social security number (SSN) and address on a receipt form. This information allows the University to 
fulfill government-reporting requirements. Confidentiality measures are in place to keep this information secure. You 
may forgo receipt of the prize and continue in the study if you do not wish to provide your SSN and address.    
 
All answers will become part of a larger data set, and responses are not identifiable to you as a student responder.    
 
 
Again, we thank you for your time and effort.   
 
Best Regards,  
Soko S. Starobin, Ph.D.   
Assistant Professor, School of Education   
Director, Office of Community College Research and Policy   
starobin@iastate.edu 
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Section 1: Self-Efficacy 
 
Q1. The following questions are a series of statements about your personal attitudes and traits. 
For each item below, please indicate the extent to which you disagree or agree with the 
statement. 
 
Disagree 
strongly Disagree 
Slightly 
disagree 
Neither 
agree 
nor 
disagree 
Slightly 
agree Agree 
Agree 
strongly 
1. If I can’t do a job the first 
time, I keep trying until I 
can. 
              
2. When I have something 
unpleasant to do, I stick to 
it until I finish it. 
              
3. Failure makes me try 
harder. 
              
4. I often make lists of things 
to do. 
              
5. I usually mark important 
dates on my calendar. 
              
6. I do not seem capable of 
dealing with most 
problems that come up in 
life. 
              
7. If something looks too 
complicated, I will not even 
bother to try it. 
              
8. When trying to learn 
something new, I soon give 
up if I am not initially 
successful. 
              
9. I wish I could have more 
respect for myself. 
              
10. On the whole, I am 
satisfied with myself. 
              
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Q2. The following questions are a series of statements about your personal attitudes and traits in 
various social aspects. For each item below, please indicate the extent to which you disagree or 
agree with the statement. 
 
Disagree 
strongly Disagree 
Slightly 
disagree 
Neither 
agree 
nor 
disagree 
Slightly 
agree Agree 
Agree 
strongly 
1. It is difficult for me to 
make new friends. 
              
2. If I see someone I 
would like to meet, I go 
to that person instead 
of waiting for him or her 
to come to me. 
              
3. I do not handle myself 
well in social gatherings. 
              
 
Q3. Since you began attending this college, how often do you engage in the following? 
 Never Rarely Sometimes Often Always 
1. Worrying about what 
others think of me 
          
2. Doing things so that others 
will like me 
          
3. Worrying about being 
called a “nerd” or “braniac” 
          
4. Worrying about being 
accused of not being myself 
(e.g.“acting white” or being 
a “sell out”) 
          
 
Q4. Compared to the students at your campus, where the average student is at the 50th percent, 
rate your confidence about your level of skill according to the following scale. 
 
I'm in the 
bottom 
10% 
I'm below 
average 
but not in 
the 
bottom 
10% 
I'm about 
average 
I'm above 
average 
but not in 
the top 
10% 
I'm in the 
top 10% 
Not 
applicable 
1. Math skill             
2. Writing skill             
3. Public speaking skill             
4. Social skill             
5. Computer skill             
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Q5. Please think about the most challenging class you have taken in this college, and answer the 
following questions based on your experiences in this class. 
 
Q6. What subject does this most challenging class belong to? 
 Biology 
 Chemistry 
 English 
 Mathematics 
 Physics 
 Other, please specify ___________________ 
 
Q7. Why was this class the most challenging? 
 
Strongly 
disagree Disagree 
Slightly 
disagree 
Neither 
agree 
nor 
disagree 
Slightly 
agree Agree 
Strongly 
agree 
1. Did not know how to 
study for the exams 
              
2. Did not get enough 
feedback from the 
professor 
              
3. Professor was not 
available to answer 
questions 
              
4. Professor did not 
encourage interaction 
with him/her 
              
5. Professor expected a low 
performance from me 
              
6. The course required a 
large amount of work 
              
 
Q8. On a scale of zero to ten (0: No Anxiety - 10: Extreme anxiety), what was your level of anxiety 
in this class?  
______ Anxiety (0: No Anxiety - 10: Extreme Anxiety) 
 
Q9. To what degree did your anxiety negatively impact your class performance? Please mark the 
negative impact on a scale of one to five (1= no negative impact, 5=extremely negative impact). 
______ Negative Impact 
 
Q10. When you were working at a challenging task in that class, how confident were you that you 
would succeed? Please mark the degree of your confidence on a scale of one to five (1= extremely 
confident - 5= not at all confident) 
______ Confidence 
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Q11. If you succeeded at a challenging part of this class, would you say it was because of: 
 Strongly 
disagree Disagree 
Slightly 
disagree 
Neither 
agree nor 
disagree 
Slightly 
agree Agree 
Strongly 
agree 
1. Your high ability               
2. Good luck               
3. The task was easy               
4. You worked hard               
 
Q12. If you failed (or were less successful) at a challenging part of this class, would you say it was 
because of: 
 Strongly 
disagree Disagree 
Slightly 
disagree 
Neither 
agree nor 
disagree 
Slightly 
agree Agree 
Strongly 
agree 
1. Your low ability               
2. Bad luck               
3. The task was hard               
4. You didn't work hard 
enough 
              
 
Q13. Please indicate the things you did to address the challenges in this class, and how useful 
they were in improving your performance. 
 Did no use/ not 
applicable 
Used, not 
helpful 
Used, 
somewhat 
helpful 
Used, very 
helpful 
1. Spent more time studying         
2. Taught myself to study more effectively         
3. Did all of the assigned reading         
4. Increased lecture attendance         
5. Received a sample test from a friend or 
club/organization to study 
        
6. Studied by myself         
7. Cheated on assignments or exams         
8. Withdrew from the course         
9. Studied with other students in the class         
10. Received informal tutoring         
11. Received academic support outside the 
class 
        
12. Used feedback from Teacher Assistant 
or professor on a regular basis 
        
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Q14. For this most challenging class, how helpful was the encouragement or advice you received 
from the following? 
 
Did not 
receive/ not 
applicable 
Received, 
not helpful 
Received, 
somewhat 
helpful 
Received, 
very helpful 
1. Family member or friend         
2. Fellow resident or Resident Assistant         
3. Fellow classmate         
4. Upper-class student who had taken the class         
5. Staff person or administrator         
6. Professional counselor         
7. Advisor         
8. Professor or Teacher's Assistant for this class         
9. Academic dean         
10. Another faculty member         
 
Q15. In a typical week (not exam week), how many hours did you spend studying and preparing 
for this class? 
 0 or None 
 Less than 1 hour 
 1-2 hours 
 3-5 hours 
 6-10 hours 
 11-20 hours 
 21-35 hours 
 36-45 hours 
 46 hours or more 
 
 
Section 2: Social Capital 
 
Q16. What is the highest level of education completed by your parents? 
 
Elementary 
school or 
less 
Some 
high 
school 
High 
school 
graduate 
Some 
college 
Associate 
degree from 
two year 
college 
Bachelor's 
degree 
Some 
graduate 
school 
Graduate 
degree 
Don't 
know 
1. Mother                   
2. Father                   
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Q17. Are you financially independent (your college expenses are paid by someone other than 
your parents, e.g., yourself, your employer.)? 
 Yes 
 No 
If Yes Is Selected, Then Skip To How much of your first year's educati... 
 
Q18. What is your best estimate of your parents' total income last year? Consider income from all 
sources before taxes. 
 Less than $20,000 
 $20,000---$39,999 
 $40,000---$59,999 
 $60,000---$79,999 
 $80,000 or more 
 I don't know 
 Prefer not to answer 
 
Q19. How much of your first year's educational expenses (room, board, tuition, and fees) do you 
expect to cover from each of the sources listed below? 
 
None 
Less than 
$1,000 
$1,000 to 
$2,999 
$3,000 to 
$5,999 
$6,000 to 
$9,999 $10,000+ 
Don't 
know 
1. Family resources (parents, 
relatives, spouse, etc.) 
              
2. My own resources (savings from 
work, work-study, other income) 
              
3. Employer contributions               
4. Aid which need not be repaid 
(grants, scholarships, military 
funding, etc.) 
              
5. Aid which must be repaid (loans, 
etc.) 
              
6. Other sources than above               
 
Q20. Do you have any concern about your ability to finance your college education? 
 None (I am confident that I will have sufficient funds) 
 Some concerns (but I probably will have enough funds) 
 Major concerns (not sure I will have enough funds to complete college) 
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Q21. Excluding yourself, how many people (children, grandchildren, brothers, sisters, parents, 
etc.) are you financially supporting? 
 None 
 1 - 2 
 3 - 4 
 5 or above 
 
Q22. Are you currently working? 
 Yes, I am currently working on campus.  
 Yes, I am currently working off campus.  
 No, I am not looking for working opportunities.  
 No, I am currently unemployed, but I am looking for working opportunities. 
If No, I am not looking for wo... Is Selected, Then Skip To During high school, how often did you...If No, I am 
currently unemploy... Is Selected, Then Skip To During high school, how often did you... 
 
Q23. During your time at the community college, about how many hours a week did you usually 
spend working on a job for pay? 
 1 to 10 hours 
 11 to 15 hours 
 16 to 20 hours  
 21 to 30 hours 
 More than 30 hours 
 
Q24. During high school, how often did your parents or other adults: 
 
Never or 
very 
rarely 
A few 
times a 
year 
About 
once a 
month 
Several 
times a 
month 
Several 
times a 
week 
1. Discuss book, films, or television programs 
with you 
          
2. Eat main meal with you around a table           
3. Spend time just talking to you           
4. Work with you on your homework           
5. Discuss your progress in school with you           
6. Participate in school related activities (e.g., 
Parent-Teacher Association) 
          
7. Spend time talking with your friends           
 
Q25. If you were to compare yourself to your parents or guardian, would you say that you are: 
 Much more thrifty and likely to save what I can 
 Somewhat more thrifty and likely to save what I can 
 About as thrifty 
 Somewhat less thrifty and more likely to spend what I can 
 Much less thrifty and much more likely to spend what I can 
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Q26. What is your mother's occupation? 
 Biological/Life Scientists 
 Clerical/Administrative Support occupations 
 Clergy/Other religious workers 
 Consultants 
 Counselors 
 Engineers/Architects 
 Engineering Technologists/Technicians/Surveyors 
 Farmers/Foresters/Fishermen 
 Health occupations 
 Lawyers/Judges 
 Librarian/Archivists/Curators 
 Managers and Supervisors, First-line 
 Managers, top-level executives/Administrators 
 Manager, other (People who manage other managers) 
 Management-related occupations 
 Mathematical scientists 
 Physical scientists 
 Research associates/Assistants 
 Service occupations, except health 
 Social scientists 
 Social workers 
 Teachers-precollege 
 Teachers/Professors-postsecondary 
 Teachers-other 
 Writers/Editors/Public relations specialists/Artists/Entertainers/Broadcasters 
 Other professions/Other occupations 
 Unemployed 
 Retired 
 Not applicable 
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Q27. What is your father's occupation? 
 Biological/Life Scientists 
 Clerical/Administrative Support occupations 
 Clergy/Other religious workers 
 Consultants 
 Counselors 
 Engineers/Architects 
 Engineering Technologists/Technicians/Surveyors 
 Farmers/Foresters/Fishermen 
 Health occupations 
 Lawyers/Judges 
 Librarian/Archivists/Curators 
 Managers and Supervisors, First-line 
 Managers, top-level executives/Administrators 
 Manager, other (People who manage other managers) 
 Management-related occupations 
 Mathematical scientists 
 Physical scientists 
 Research associates/Assistants 
 Service occupations, except health 
 Social scientists 
 Social workers 
 Teachers-precollege 
 Teachers/Professors-postsecondary 
 Teachers-other 
 Writers/Editors/Public relations specialists/Artists/Entertainers/Broadcasters 
 Other professions/Other occupations 
 Unemployed 
 Retired 
 Not applicable 
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Q28. What is your probable career occupation? 
 Biological/Life Scientists 
 Clerical/Administrative Support occupations 
 Clergy/Other religious workers 
 Consultants 
 Counselors 
 Engineers/Architects 
 Engineering Technologists/Technicians/Surveyors 
 Farmers/Foresters/Fishermen 
 Health occupations 
 Lawyers/Judges 
 Librarian/Archivists/Curators 
 Managers and Supervisors, First-line 
 Managers, top-level executives/Administrators 
 Manager, other (People who manage other managers) 
 Management-related occupations 
 Mathematical scientists 
 Physical scientists 
 Research associates/Assistants 
 Service occupations, except health 
 Social scientists 
 Social workers 
 Teachers-precollege 
 Teachers/Professors-postsecondary 
 Teachers-other 
 Writers/Editors/Public relations specialists/Artists/Entertainers/Broadcasters 
 Other professions/Other occupations 
 
Q29. Since arriving at this college, has your occupational expectation changed? 
 Yes 
 No 
If No Is Selected, Then Skip To If there were no obstacles, what is t...  
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Q30. Please indicate WHY your career choice changed: 
 Strongly 
disagree Disagree 
Slightly 
disagree 
Neither 
agree nor 
disagree 
Slightly 
agree Agree 
Strongly 
agree 
1. Lack of high school preparation for 
career choice requirements 
              
2. Academic difficulty in the major 
course requirements for the career 
              
3. Academic interests and values have 
changed since arriving at this college 
              
4. Career interests have changed since 
arriving at this college 
              
5. Career values have changed since 
arriving at this college 
              
6. Lack of pre-professional learning 
opportunities available (e.g., 
internships, research opportunities) 
              
 
Q31. If there were no obstacles, what is the highest academic degree you would like to attain in 
your lifetime? 
 Will take classes, but do not intend to earn a degree  
 Vocational certificate/Diploma  
 Associate degree (A.A. or equivalent)  
 Bachelors' degree (B.A., B.S., etc.)  
 At least a Bachelor' degree, maybe more  
 Master's degree (M.A., M.S., etc.)  
 Doctoral degree (Ph.D., Ed.D., J.D., etc.)  
 Medical degree (M.D., D.D.S., D.V.M., etc.)  
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Q32. How likely would each of the following be to prevent you from obtaining your college 
degree? 
 
Not at all 
likely 
Probably 
not likely 
Somewhat 
likely 
Very 
 likely 
1. Child care issues         
2. Health issues         
3. Debt-need to work more hours because of bills         
4. Inability to balance home and school 
responsibilities 
        
5. Inability to balance work and school 
responsibilities 
        
6. Insufficient financial aid         
7. Lack of money         
8. Poor or failing grades         
9. Transportation issues         
10. Unprepared for college coursework         
11. Lack of support services or resources, i.e. 
tutoring/mentoring/counseling 
        
 
Q33. Realistically, what do you expect will be your annual income in the first full year after 
leaving this college? 
 Less than $20,000 
 $20,000---$39,999 
 $40,000---$59,999 
 $60,000---$79,999 
 $80,000 or more 
 
 
Section 3: Transfer knowledge 
 
Q34. About how many hours a week do you usually spend on the community college campus, not 
counting time attending classes? 
 None 
 1 to 3 hours 
 4 to 6 hours 
 7 to 9 hours 
 10 to 12 hours 
 more than 12 hours 
 
Q35. Have you taken any developmental courses in the following subjects? (check all that apply) 
 Math 
 Reading 
 Writing 
 None 
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Q36. About how many hours a week do you usually spend studying or preparing for your classes? 
 1 to 5 hours 
 6 to 10 hours 
 11 to 15 hours 
 16 to 20 hours 
 more than 20 hours 
 
Q37. The following items address your use of academic advising/counseling services at your 
community college. Please indicate the extent to which you disagree or agree with each 
statement. 
 Strongly 
disagree Disagree 
Slightly 
disagree 
Neither 
agree nor 
disagree 
Slightly 
agree Agree 
Strongly 
agree 
1. I consulted with academic 
advisors/counselor regarding transfer. 
              
2. Information received from academic 
advisors/counselors was helpful in the 
transfer process. 
              
3. I met with academic advisors 
/counselors on a regular basis. 
              
4. I talked with an advisor/counselor 
about courses to take, requirements, 
and education plans. 
              
5. I discussed my plans for transferring 
to a four-year college or university 
with an academic advisor/counselor. 
              
6. Advisors/counselors identified 
courses needed to meet the general 
education/major requirements of a 
four-year college or university I was 
interested in attending. 
              
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Q38. The following items pertain to your perceptions about the “transfer process” while you were 
enrolled at the community college. Please indicate the extent to which you disagree or agree with 
each statement. 
 Strongly 
disagree Disagree 
Slightly 
disagree 
Neither 
agree nor 
disagree 
Slightly 
agree Agree 
Strongly 
Agree 
1. I researched various aspects of 4-year 
institutions to get a better 
understanding of the environment and 
academic expectations. 
              
2. I visited the 4-year institutions at least 
once to learn where offices and 
departments were located. 
              
3. I spoke to academic counselors at 4-
year institutions about transferring and 
major requirements. 
              
4. I spoke to former community college 
transfer students to gain insight about 
their transfer experiences. 
              
 
Q39. How often did you do each of the following at your community college? 
 
Never or 
very 
rarely 
A few 
times per 
semester 
About 
once a 
month 
Several 
times a 
month 
Several 
times a 
week 
1. Visited faculty and sought their advice on class 
projects such as writing assignments and 
research papers. 
          
2. Approaching faculty outside class.           
3. Discussed career plans and ambitions with a 
faculty member. 
          
4. Asked my instructor for comments and 
criticisms about my work. 
          
 
Q40. Have you ever felt that the faculty, staff, or administration in this college treated you 
poorly? 
 Yes 
 No 
If No Is Selected, Then Skip To To what extent do the following gener... 
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Q41. Have you ever felt that the faculty, staff, or administration in this college treated you poorly 
because of your: (Check all that apply). 
 Gender 
 Race or ethnicity 
 English-language proficiency 
 Sexual orientation 
 Religion 
 Social class 
 Other, please specify ____________________ 
 
Q42. To what extent do the following generally characterize the classroom environment you have 
experienced at this college? 
 Never Rarely Sometimes Often Always 
1. I felt I was treated respectfully in class           
2. Class size made it difficult to ask questions           
3. I felt isolated in class           
4. Instructor expressed a lack of confidence in my 
ability to succeed in class 
          
5. Instructor or students made prejudiced comments 
that made me uncomfortable 
          
6. I felt like I did not fit in           
7. I was ignored when I tried to participate in class 
discussions or ask questions 
          
 
Q43. In your opinion, how successful has this college been at providing: 
 
Not at all 
successful 
Somewhat 
successful Successful 
Very 
successful 
Extremely 
successful 
1. Faculty role models similar to you           
2. Administrative/staff role models 
similar to you 
          
3. Clubs and organizations that match 
your interest 
          
4. Classroom environments that 
encourage your academic success 
          
5. A sense of being a valued member of 
the community 
          
6. Opportunities to interact socially 
with your friends 
          
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Q44. At this college, what is your overall grade point average (GPA)? 
 3.75-4.00 (mostly As)  
 3.25-3.74 (about half As and half Bs)  
 2.75-3.24 (mostly Bs)  
 2.25-2.74 (about half Bs and half Cs)  
 1.75-2.24 (mostly Cs)  
 1.25-1.74 (about half Cs and half Ds)  
 Less than 1.25 (mostly Ds or below)  
 Have not taken courses for which grades were given  
 Prefer not to answer  
 
Q45. As things stand today, do you intend to transfer to a: 
 4-year public university 
 4-year private college or university 
 Private 2-year college 
 Public 2-year college 
 Not intend to transfer 
If Private 2-year college Is Selected, Then Skip To Section 4: Demographic informationIs ...If Public 2-year 
college Is Selected, Then Skip To Section 4: Demographic informationIs ...If Not intend to transfer Is Selected, 
Then Skip To Section 4: Demographic informationIs ... 
 
Q46. Are you planning to major in STEM (Science, Technology, Engineering, and Mathematics) 
upon transfer? 
 Yes 
 No 
If Yes Is Selected, Then Skip To Which STEM major are you planning to ... 
 
Q47. Which STEM major are you planning to choose upon transfer? 
 Biological Science (includes Biology, Biochemistry/Biophysics, Botany, Environmental Science, Marine 
Science, Microbiology/Bacteriology, Zoology, etc.)  
 Computer Science  
 Engineering (includes Aeronautical/Astronautical Engineering, Civil Engineering, Chemical Engineering, 
Computer Engineering, Electrical/Electronic Engineering, Industrial Engineering, Mechanical Engineering, 
etc.)  
 Forestry  
 Health Related Professional (includes Health Technology, Medicine, Dentistry, Veterinary Medicine, 
Nursing, Pharmacy, Therapy, etc.)  
 Military Science  
 Physical Science (includes Astronomy, Atmospheric Science, Chemistry, Earth Science, Marine Science, 
Mathematics, Physics, etc.)  
 Technology (includes Building Trades, Computer Programming or Data Processing, Drafting or Design, 
Electronics, Mechanics, etc.)  
 Other STEM major  
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Section 4: Demographic information 
 
Q48. Is this your first semester in this college? 
 Yes 
 No 
 
Q49. Thinking about this current academic term, how would you characterize your enrollment at 
this college? 
 Full-time (12 or more credit hours) 
 Part-time (less than 12 credits) 
 
Q50. Including this semester, what mathematics courses have you taken?  Include courses in high 
school or previous college work. (Check all that apply) 
 High School College Did not take 
1. Basic math, Business math, or Pre-
algebra 
      
2. Algebra I       
3. Geometry       
4. Algebra II       
5. Trigonometry       
6. Pre-calculus       
7. Calculus       
8. Integrated/Applied Mathematics       
9. Probability/Statistics       
 
Q51. Including this semester, what science courses have you taken?  Include courses in high 
school or previous college work.  (Check all that apply) 
 High School College Did not take 
1. General Biology       
2. Chemistry       
3. Physics       
4. Biology specialty (i.e., 
microbiology, genetics, botany, 
cell biology, marine biology, etc.) 
      
5. Other Earth Sciences (i.e., 
geology, meterology, etc.) 
      
6. Physical Science       
 
Q52. Have you participated in Project Lead The Way (PLTW)? 
 Yes 
 No 
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Q53. Have you ever attended a four-year college/university? 
 Yes 
 No 
 
Q54. What academic credentials have you earned?  (Check all that apply) 
 None 
 High school diploma or GED 
 AA (Associate of Arts) 
 AS (Associate of Science) 
 AGS (Associate of General Studies) 
 AAA (Associate of Applied Arts) 
 AAS (Associate of Applied Science) 
 Diploma 
 Certificate 
 Other 
 
Q55. What is your gender? 
 Male 
 Female 
 
Q56. Are you Hispanic/Latino? 
 Yes 
 No 
 
If Yes Is Selected, Then Skip To What is your age? 
Q57. How would you identify your race/ethnic background? 
 American Indian or Alaska Native 
 Asian 
 Black or African American 
 Hispanic 
 Native Hawaiian or other Pacific Islander 
 White 
 Two or more races 
 Race/Ethnicity Unknown 
 
 
268 
 
Q58. What is your age?  
 17 and younger (17) 
 18 (18) 
 19 (19) 
 20 (20) 
 21 (21) 
 22 (22) 
 23 (23) 
 24 (24) 
 25 (25) 
 26 (26) 
 27 (27) 
 28 (28) 
 29 (29) 
 30 (30) 
 31 (31) 
 32 (32) 
 33 (33) 
 34 (34) 
 35 (35) 
 36 (36) 
 37 (37) 
 38 (38) 
 39 (39) 
 40 (40) 
 41 (41) 
 42 (42) 
 43 (43) 
 44 (44) 
 45 (45) 
 46 (46) 
 47 (47) 
 48 (48) 
 49 (49) 
 50 (50) 
 51 (51) 
 52 (52) 
 53 (53) 
 54 (54) 
 55 (55) 
 56 (56) 
 57 (57) 
 58 (58) 
 59 (59) 
 60 (60) 
 61 (61) 
 62 (62) 
 63 (63) 
 64 (64) 
 65 and older (65) 
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Q59. What is your marital status? 
 Married 
 Living together (not married) 
 Single, never married 
 Divorced/separated/widowed 
 
Q60. Are your parent(s): 
 Both alive and living with each other 
 Both alive 
 Divorced or living apart 
 One or both deceased 
 
Q61. What is your current religious preference? 
 Catholic 
 Protestant 
 Jewish 
 Islam 
 Hindu 
 Buddhist 
 Other, please specify ____________________ 
 None 
 Prefer not to answer 
 
Q62. How many miles is this college from your permanent home? 
 5 miles or less 
 6---10 miles 
 11---50 miles 
 51---100 miles 
 101---500 miles 
 Over 500 miles 
 
Q63. Currently, what is your citizenship status? 
 U.S. Citizen, native born 
 U.S. Citizen, naturalized 
 Non-U.S. Citizen, with a permanent resident visa/green card 
 Non-U.S. Citizen, with a temporary U.S. resident visa 
 Living outside the United States 
 Prefer not to answer 
If U.S. Citizen, native born Is Selected, Then Skip To Is English your native language?If U.S. Citizen, naturalized 
Is Selected, Then Skip To Is English your native language?If Prefer not to answer Is Selected, Then Skip To Is 
English your native language? 
 
Q64. If you were born outside of the U.S., in what country were you born? Please specify. 
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Q65. At what age did you first come to the U.S. for an extended period of time (i.e., more than 1 
month)? Please specify. 
 Birth to 3 
 4 to 7 
 8 to 12 
 13 to 17 
 18 to 21 
 older than 21 
 Not applicable 
 
Q66. Is English your native language? 
 Yes 
 No 
 
 
Section 5: Institution Questions 
 
Please click the "NEXT" button to complete the survey. By completing the survey, you will be automatically 
entered in a lottery for a random drawing for winning one of the five iPad 2. Good Luck! 
 
Thank you very much for taking the time to complete this survey.  
 
Soko S. Starobin, Ph.D. 
School of Education 
Director, Office of Community College Research and Policy 
starobin@iastate.edu 
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APPENDIX C. CRITERIA FOR DEVELOPING THE MASTER DATA FILE 
STEM Student Success Literacy 
Tools to Creation of Master Student Data File 
 
Course Selection (immediately following add/drop date) 
 
 Courses should be selected so as to survey students who have attended at 
least one semester of college 
 
Include: 
 Only courses offered during the Fall 2012 and Spring 2013 semesters 
that count toward degree attainment, institutional credit or towards 
financial aid 
 
Exclude: 
 If courses fall within a sequence (exe: composition I, II, III), exclude all 
level I or prerequisite level courses 
 Remedial/developmental courses 
 Courses that may begin after the add/drop date 
 Non-credit courses 
 Dual enrollment courses offered entirely to high school students 
 Freshman seminar or other courses offered specifically to first-term 
freshmen students (open to discussion) 
 Lower-level ESL courses in which students may not have adequate 
English proficiency to complete the survey 
 Independent study courses 
 Individual instruction courses (exe: music lessons) 
 Distance education courses (including: hybrid, online and ICN) 
 
 
Also, please exclude students under 18 years old.  
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APPENDIX D. DESCRIPTIVE STATISTICS: 
COMPARISON BETWEEN LATINO/A AND WHITE STUDENTS, 
OVERALL AND BY STUDENTS WITH VOCATIONAL STEM CHOICE 
   Students indicating Intent to transfer 
  Latina/o    White  
 
  Yes    No    Yes    No  
Variable n % n % n % n % 
Demographics 
Gender                 
Male 156 32.9 24 28.9 179 17.8 47 34.6 
Female 318 67.1 59 71.1 338 65.4 89 65.4 
Total 474 
 
83 
 
517 
 
136 
 Missing (nonresponse) 6 
   
2 
   Age category 
    
    
<17 0 
 
0 
 
0  0  
18–24 244 
 
26 
 
203 41.2 30 22.1 
25–29 84 
 
18 
 
100 20.3 21 15.4 
30–40 63 
 
20 
 
108 21.9 34 25 
41–55 35 
 
10 
 
74 15 40 29.4 
>55 2 
 
4 
 
8 1.6 11 8.1 
Total 429 
 
78 
 
493  136  
Missing (nonresponse) 58 
   
3 
   Race/ethnicity 
        
American Indian 
    
    Asian 
    
    Black/African American 
    
    Hispanic/Latino 423 
 
84 
 
    Native Hawaiian/Pacific Is. 
    
    White 
    
518 
 
136 
 Two or more races 
    
    Unknown 
    
    Total 
    
    Missing (nonresponse) 
    
    
Marital status 
        Married 103 21.7 24 28.6 138 26.7 56 41.5 
Living together 32 6.8 9 10.7 74 14.3 9 6.7 
Single, never married 303 63.9 38 45.2 245 47.5 51 37.8 
Divorced/separated 36 7.6 13 15.5 59 11.4 19 14.1 
Total 474 
 
84 
 
516 
 
135 
 Missing (nonresponse) 5 
   
4 
            
Citizenship status 
        U.S. citizen/native born 319 67.2 56 66.7 462 89.5 126 92.6 
U.S. citizen/naturalized 81 17.1 18 21.4 24 4.7 2 1.5 
Non-U.S. citizen/permanent status 57 12.0 8 9.5 23 4.5 8 5.9 
Non-U.S. citizen/temporary status 15 3.2 2 2.4 6 1.2 0 
 Prefer not to answer 3 0.6 0 
 
1 0.2 0 
 Total 475 
 
84 
 
516 
 
136 
 Missing (nonresponse) 5 
   
3 
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   Students indicating Intent to transfer 
  Latina/o    White  
 
  Yes    No    Yes    No  
Variable n % n % n % n % 
Enrollment status 
        Full time (12 or more credits) 269 56.6 24 28.6 267 51.8 40 31.7 
Part time (<12 credits) 206 43.4 60 71.4 248 48.2 86 68.3 
Total 475 
 
84 
 
515 136 126 
 Missing (nonresponse) 5 
   
4 
   Commuter miles 
        ≤5 miles 128 27.7 26 31.3 101 19.5 28 20.7 
6–10 miles 156 33.7 26 31.3 195 37.8 36 26.7 
11–50 miles 172 37.2 31 37.3 199 38.5 67 49.6 
51–100 miles 12 2.6 0 
 
11 2.1 4 3 
101–500 miles 2 0.4 0 
 
8 1.5 0 
 >500 miles 4 0.9 0 
 
3 0.6 0 
 Total 462 
 
83 
 
517 
 
135 
 Missing (nonresponse) 8 
   
    
English is native language 
        Yes 238 51.6 42 51.2 469 92.3 122 93.1 
No 223 48.4 40 48.8 39 7.7 9 6.8 
Total 461 
 
82 
 
508 
 
131 
 Missing (nonresponse) 23 
   
16 
   Father’s education level  
        Elementary school or less 31 6.6 16 19.8 16 3.1 4 2.9 
Some high school 74 15.7 18 22.2 43 8.3 13 9.5 
High school graduate 119 25.3 20 24.7 144 28 43 31.6 
Some college 74 15.7 9 11.1 78 15.1 25 18.4 
Associate’s degree from 2-year college 35 7.4 2 2.5 52 10.1 12 8.8 
Bachelor’s degree 65 13.8 5 6.2 91 17.7 15 11 
Some graduate school 2 0.4 1 1.2 9 1.7 2 1.5 
Graduate degree 35 7.4 5 6.2 55 10.7 13 9.6 
Don't know 36 7.6 5 6.2 27 5.2 9 6.6 
Total 471 
 
81 
 
515 
 
136 
 Missing (nonresponse) 12 
   
4 
   Mother’s education level 
        Elementary school or < 30 6.3 16 19.3 15 3 3 22.1 
Some high school 59 12.5 12 14.5 41 8.1 18 13.2 
High school graduate 121 25.6 19 22.9 132 26.1 50 36.8 
Some college 91 19.2 10 12.0 93 18.4 25 18.4 
Associate’s degree from 2-year college 49 10.4 6 7.2 69 13.7 14 10.3 
Bachelor’s degree 64 13.5 11 13.3 90 17.8 16 11.8 
Some graduate school 4 0.8 1 1.2 9 1.8 0 0 
Graduate degree 46 9.7 7 8.4 47 9.3 8 5.9 
Don't know 9 1.9 1 1.2 9 1.8 2 1.5 
Total 473 
 
83 
 
505 
 
136 
 Missing (nonresponse) 7 
   
14 
   Financial concerns 
        None 54 11.4 19 22.6 95 18.3 36 26.5 
Some  208 44.1 36 42.9 263 50.8 66 48.5 
Major  210 44.5 29 34.5 160 30.9 34 25 
Total 472 
 
84 
 
518 
 
136 
 Missing (nonresponse) 7 
   
1 
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   Students indicating Intent to transfer 
  Latina/o    White  
 
  Yes    No    Yes    No  
Variable n % n % n % n % 
Degree aspirations 
Do not intend to earn degree 0 
 
1 1.2 0 
 
3 2.2 
Vocational certificate 2 0.4 1 1.2 0 
 
1 0.7 
Associate’s degree (AA or equiv.) 5 1.1 7 8.3 2 0.4 15 11 
Bachelor’s degree 20 4.2 12 14.3 25 4.8 31 22.8 
At least a bachelor’s degree 58 12.2 27 32.1 98 19 32 23.5 
Master’s degree 135 28.5 14 16.7 143 27.7 30 22.1 
Doctoral degree (PhD, EdD, JD) 178 37.6 16 19.0 171 33.1 17 12.5 
Medical degree (MD, DDS, DVM) 76 16.0 6 7.1 78 15.1 7 5.1 
Total 474  84  517 
 
136 
 Missing (nonresponses) 5    2 
         
Has occupation expectation changed? 
        Yes 231 48.8 40 47.6 246 47.9 47 34.8 
No 242 51.2 44 52.4 268 52.1 88 65.2 
Total 473 
 
84 
 
514 
 
135 
 Missing (non-responses) 6 
   
6 
      
Why career choice changed? 
        Lack of high school preparation 
        Strongly disagree 93 40.3 6 15 82 23.6 20 42.6 
Disagree 23 10 8 20 26 10.5 11 23.4 
Slightly disagree 7 3 0 0 11 4.4 5 10.6 
Neither 31 13.4 8 20 37 14.9 1 2.1 
Slightly agree 22 9.5 4 10 27 10.9 3 6.4 
Agree 23 10 8 20 26 10.5 4 8.5 
Strongly agree 32 13.9 6 15 39 15.7 3 6.4 
Total 231 
 
40 
 
248 
 
47 
 Missing (nonresponses) 305 
   
367 
   Academic difficulty 
        Strongly disagree 94 40.9 7 17.5 95 38.3 17 35.4 
Disagree 30 13 8 20 37 14.9 16 33.3 
Slightly disagree 14 6.1 2 2.5 17 6.9 1 2.1 
Neither 23 10 6 7.5 32 12.9 5 10.4 
Slightly agree 28 12.2 6 7.5 25 10.1 2 4.2 
Agree 15 6.5 5 6.3 22 8.9 6 12.5 
Strongly agree 26 11.3 6 7.5 20 8.1 1 2.1 
Total 230 
 
40 
 
248 
 
48 
 Missing (nonresponses) 306 
   
366 
            
Change in career interest          
Strongly disagree 16 9.5 5 12.8 11 4.4 2 4.2 
Disagree 5 3 2 5.1 5 2 5 10.4 
Slightly disagree 5 3 0 0 3 1.2 1 2.1 
Neither 16 9.5 5 12.8 19 7.7 8 16.7 
Slightly agree 17 10.1 6 15.4 38 15.3 4 8.3 
Agree 37 22 10 25.6 83 33.5 18 37.5 
Strongly agree 72 42.9 11 28.2 89 35.9 10 20.8 
Total 168 
 
39 
 
248 
 
48 
 Missing (nonresponses) 230 
   
366 
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   Students indicating Intent to transfer 
  Latina/o    White  
 
  Yes    No    Yes    No  
Variable n % n % n % n % 
Change in career values  
        Strongly disagree 23 10 6 15.4 16 6.25 2 4.3 
Disagree 10 4.3 1 2.6 10 3.9 7 14.9 
Slightly disagree 2 9 0 0 5 1.9 0 0 
Neither 27 11.7 9 23.1 36 14.1 5 10.6 
Slightly agree 36 15.6 4 10.3 37 14.5 8 17 
Agree 62 26.8 13 33.3 76 29.7 13 27.7 
Strongly agree 70 30.3 6 15.4 76 29.7 12 25.5 
Total 231 
 
39 
 
256 
 
47 
 Missing (nonresponses) 306 
   
368 
            
Earnings expectation 
        Less than $20,000 123 26 14 16.7 122 23.7 20 14.8 
20,000-39,900 185 67.8 43 51.2 190 36.7 61 45.2 
40,000-59,000 124 26.2 23 27.4 151 29.4 44 32.6 
60,000-79,000 34 7.2 1 1.2 33 6.4 8 5.9 
80,000 or more 7 1.5 2 2.4 8 1.6 2 1.5 
Total 473 
 
84 
 
514 
 
135 
 Missing (nonresponses) 7 
   
6 
   
Math courses taken 
        
All Latinas/os, n = 587 
                 
Algebra 1, high school 
        Yes 347 59.1 55 9.4 370 54.7 97 14.3 
Missing (nonresponses) 175 
   
199 
            
Algebra 1, college 
        Yes 240 40.9 46 7.8 263 38.8 71 10.5 
Did not take 286 
   
330 
   Missing (nonresponses) 19 3.2 7 1.2 23 3.4 4 0.6 
         
Algebra 2, high school 
        Yes 293 49.9 39 6.6 309 45.6 66 9.7 
Missing (nonresponses) 246 
   
295 
            
Algebra 2, college 
        Yes 122 20.8 18 3.1 122 18 35 5.2 
Did not take 443 
   
518 
   Missing (nonresponses) 66 11.2 23 3.9 92 13.6 39 5.8 
         
Trigonometry, high school 
        Yes 54 9.2 69 11.8 62 9.2 60 8.9 
Missing (nonresponses) 464 
   
555 
   Trigonometry, college 
        Yes 114 19.4 8 1.4 125 18.5 18 2.7 
Did not take 460 
   
533 
   Missing (nonresponses) 199 33.9 49 8.3 227 33.5 80 11.8 
         
Pre-calculus, high school 
        Yes 100 17.0 8 1.4 41 6.1 21 3.1 
Missing (nonresponses) 477 
   
553 
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   Students indicating Intent to transfer 
  Latina/o    White  
 
  Yes    No    Yes    No  
Variable n % n % n % n % 
Pre-calculus, college 
        Yes 126 21.5 12 2.0 123 18.2 16 2.4 
Did not take 444 
   
537 
   Missing (nonresponses) 208 35.4 52 8.9 242 35.7 82 12.1 
Calculus, high school 
        Yes 35 6.0 3 0.5 39 
 
13 
 Missing (nonresponses) 548 
   
625 
   Calculus, college 
        Yes 91 15.5 5 0.9 108 16 21 3.1 
Did not take 488 
   
546 
   Missing (non-responses) 273 46.5 63 10.7 294 43.4 89 13.1 
Dependent variables 
Transfer intention 
        4-year public 170 90.4 253 88.2 193 92.3 278 90 
4-year private college or university 18 9.6 34 11.8 16 7.7 31 10 
Private 2-year college 
    
0 0 0 
 Public 2-year college 
    
0 0 0 
 Not intent to transfer 
    
0 0 0 
 Total 188
 
287
 
209 
 
309 
 Missing (nonresponses) 112 
   
159 
   Stem major choice 
        Yes 188 
 
287 
 
209 40.3 0 
 No 
    
309 60 0 
 Total 
    
518 
 
0 
 Missing (nonresponses) 112 
   
159 
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APPENDIX E. STUDY CODEBOOK 
Variable Description Code Purpose 
Q 2-17-Self -efficacy: I wish I could have more respect for myself 1= Strongly Disagree Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q 3_1-Personal attitudes-It is difficult for me to make friends 1=Disagree strongly Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Agree Strongly 
 
 
8=Neither agree or disagree 
    Q 3_5- Personal attitudes-I do not handle social gathers well 1=Disagree strongly Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Agree Strongly 
 
 
8=Neither agree or disagree 
    Q 4_3- Snce beginning college, I worry what others think of me 1=Never Exogenous variable 
 
2=Rarely Self-efficacy 
 
3=Sometimes 
 
 
4=Often 
 
 
5=Always 
    Q 4_4-Since beginning college, I do things so that others like me 1=Never Exogenous variable 
 
2=Rarely Self-efficacy 
 
3=Sometimes 
 
 
4=Often 
 
 
5=Always 
    Q5-1-Confidence level in math 1= bottom 10% Exogenous variable 
 
2=below average Self-efficacy 
 
3=Average 
 
 
4=Above average 
 
 
5=top 10% 
 
 
6= N/A 
    Q 5_2-Confidence in Writing skill 1= bottom 10% Exogenous variable 
 
2=below average Self-efficacy 
 
3=Average 
 
 
4=Above average 
 
 
5=top 10% 
 
 
6= N/A 
    Q 5_3-Confidence in Public Speaking skill 1= bottom 10% Exogenous variable 
 
2=below average Self-efficacy 
 
3=Average 
 
 
4=Above average 
 
 
5=top 10% 
 
 
6= N/A 
    Q 5_4-Confidence in Social Skills 1= bottom 10% Exogenous variable 
 
2=below average Self-efficacy 
 
3=Average 
 
 
4=Above average 
 
 
5=top 10% 
 
 
6= N/A 
    Q 5-5=Confidence level in computer skill 1= bottom 10% Exogenous variable 
 
2=below average Self-efficacy 
 
3=Average 
 
 
4=Above average 
 
 
5=top 10% 
 
 
6= N/A 
    Q 7-Subject most challenging class belongs to 1=Chemistry Exogenous variable 
 
2=Biology Self-efficacy 
 
3=English 
 
 
4=Mathematics 
 
278 
 
 
5=Physics 
 
 
6=Other, please specific 
    Q 12-1=Success in challenging class-high ability 1= Strongly Disagree Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q 12-2=Success in challenging class-good luck 1= Strongly Disagree Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q 12_3 -Succeeded in challenging course-Task was easy 1= Strongly Disagree Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q 13-1=Failure in challenging class-low ability 1= Strongly Disagree Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
 
  Q 13-2=Failure in challenging class- bad luck 1= Strongly Disagree Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q 13_3-Failure in challenging class-Task was hard 1= Strongly Disagree Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q 13_4-Failure in challenging class-Did not work hard enough 1= Strongly Disagree Exogenous variable 
 
2=Disagree Self-efficacy 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q14-1=Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
Spent more time studying 2=Used, not helpful Self-efficacy 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
 
  Q 14-2=Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
self-taught study methods 2=Used, not helpful Academic Achievement 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q14_3-Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
Did all assigned readings 2=Used, not helpful Academic Achievement 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q14_5 Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
Increased lecture attendance 2=Used, not helpful Academic Achievement 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
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Q 14-6=Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
 
2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
 
  Q 14-7= Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
Studied myself 2=Used, not helpful Self-Efficacy 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q14_10-Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
Studies with other students 2=Used, not helpful Self-Efficacy 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
 
  Q 14-12=Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
Received Informal Tutoring 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
 
  Q 14-13=Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
Received academic support outside of class 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
 
  Q 14-15=Strategies to address challenging class 1= Did not use/N/A Exogenous variable 
Used feedback from TA or professor regularly 2=Used, not helpful Self-efficacy/ac achieve 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q15_1- Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Family member or friend 2=Used, not helpful Self-efficacy/ac achieve 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
 
  Q 15-2- Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Fellow Resident or Resident Assistant 2=Used, not helpful Academic Achievement 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q15_3-Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Fellow Classmate 2=Used, not helpful Academic Achievement 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q 15-4=Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Upper class student who had taken the course 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q 15_5-Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Staff person or administrator 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q15_6-Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Professional Counselor 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
       Q 15_7-Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Advisor 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q 15_8-Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Professor 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q 15_9-Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Academic Dean 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
    Q 15_10-Helpful advice received from: 1= Did not use/N/A Exogenous variable 
Another Faculty Member 2=Used, not helpful Student Validation 
 
3=Used, somewhat helpful 
 
 
4=Used, very helpful 
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Q 16-In a typical week, how many hours spent studying? 1=0 to none 
 
 
2=Less than 1 hour 
 
 
3=1-2 hours 
 
 
4=3-5 hours 
 
 
5=6-10 hours 
 
 
6=11-20 hours 
 
 
7=21-35 hours 
 
 
8=36-45 hours 
 
 
9=46 hours or more 
 
  Q17-1=Highest level of education for parent 1=Elementary Exogenous variable 
Mother 2=Some high school Social Capital 
 
3=High school graduate 
 
 
4=Some college 
 
 
5=Associate degree 
 
 
6=Bachelor’s degree 
 
 
7=Some grad school 
 
 
8=Graduate degree 
 
 
9=Don't know 
 
  Q17-2=Highest level of education for parent 1=Elementary Exogenous variable 
Father 2=Some high school Social Capital 
 
3=High school graduate 
 
 
4=Some college 
 
 
5=Associate degree 
 
 
6=Bachelor’s degree 
 
 
7=Some grad school 
 
 
8=Graduate degree 
 
 
9=Don't know 
 
  Q17-1=Highest level of education for parent 1=First Generation=Group 1  Exogenous variable 
Mother (Recoded) 2=First Generation=Group 1 Social Capital 
 3=First Generation=Group 1 
 
 
4=College Exper.=Group 2 
 
 
5=College Exper.=Group 2 
 
 
6=College Exper.= Group 2 
 
 
7=College Exper.=Group 2 
 
 
8=College Exper.= Group 2 
 
 
9=Don't know=Group 3 
 
  Q17-2=Highest level of education for parent 1=First Generation=Group 1  Exogenous variable 
Father (Recoded) 2=First Generation=Group 1 Social Capital 
 
3=First Generation=Group 1 
 
 
4=College Exper.=Group 2 
 
 
5=College Exper.=Group 2 
 
 
6=College Exper.= Group 2 
 
 
7=College Exper.=Group 2 
 
 
8=College Exper.= Group 2 
 
 
9=Don't know=Group 3 
    Q 18 Are you financially Independent? 1=Yes Exogenous variable 
 
2=No Social Capital 
      Q 20_2 How much of first year expenses comes my own resources 1=None Exogenous Variable 
 
2=Less than $1,000 Social Capital 
 
3=$1,000-$2,999 
 
 
4=$3,000-$5,999 
 
 
5=$6,000-$9.999 
 
 
6=$10,000+ 
 
 
7=I don't know 
    Q 20_5-How much of fist year expense comes from aid requiring repayment 1=None Exogenous Variable 
 
2=Less than $1,000 Social Capital 
 
3=$1,000-$2,999 
 
 
4=$3,000-$5,999 
 
 
5=$6,000-$9.999 
 
 
6=$10,000+ 
 
 
7=I don't know 
    
Q 21=Concerns with Financing College 
1= None, confident I have 
funds Exogenous Variable 
 
2=Some concerns (But 
probably ok) Social Capital 
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3=Major Concerns (not sure I have funding to attend 
   Q 22-Excluding self, how many people supporting 1=None Exogenous Variable 
 
2=1-2 Social Capital 
 
3=3-4 
 
 
4=5 or above 
    Q 23-Are you currently working? 1=Yes, working on campus Exogenous Variable 
 
2=Yes, working off campus Social Capital 
 
3=No, I am not looking for 
work 
 
 
4=No, I am currently 
unemployed 
    Q 24=While at college, how many hours a week spent at job for pay 1=1-10 hours Exogenous variable 
 
2=11-15 hours Social Capital 
 
3=16-20 hours 
 
 
4=21-30 hours 
 
 
5=more than 30 hours 
    Q 25_6-During high school, how often did your parents discuss book/TV 1=Never Exogenous variable 
 
2=A few times a year Social Capital 
 
3=About once per month 
 
 
4=Several times a month 
 
 
5=Several times a week 
    Q 25_7-During high school, how often did your parents have main meal at  1=Never Exogenous variable 
table 2=A few times a year Social Capital 
 
3=About once per month 
 
 
4=Several times a month 
 
 
5=Several times a week 
    Q30=Since arriving at this college, has occupational expectations changed 1=Yes Exogenous variable 
 
2=No Vocational Choice 
  Q 31_1-Why Career Choice Changed-Lack of High school Preparation 1= Strongly Disagree Exogenous variable 
Lack of High school Preparation 2=Disagree Vocational Choice 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
  
   1= Strongly Disagree Exogenous variable 
Q 31_2- Why Career Choice Changed- 2=Disagree Vocational Choice 
Academic difficulty in major courses 3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
  
  Q31_3-Why Career Choice Changed- 1= Strongly Disagree Exogenous variable 
Academic interests and values changes 2=Disagree Vocational Choice 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
  
  Q 31_4-Why Career Choice Changed- 1= Strongly Disagree Exogenous variable 
Career Interests have changed 2=Disagree Vocational Choice 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
  
  Q31_5=Why career choice changed? 1= Strongly Disagree Exogenous variable 
Career values have changed since arriving 2=Disagree Vocational Choice 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
  
  Q 31_6=Why career choice changed? 1= Strongly Disagree Exogenous variable 
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Lack of pre-professional learning opportunities 2=Disagree Vocational Choice 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
 
  Q33=Highest degree to attain with no obstacles 1=Take classes, no degree Exogenous variable 
(Degree Aspirations) 2=Vocational certificate Vocational Choice 
 
3=Associate degree 
 
 
4=Bachelor’s degree 
 
 
5=At least a B.A. degree 
 
 
6=Master’s degree 
 
 
7=Doctoral degree 
 
 
8=Medical degree 
  Q 32_2-How likely would the following prevent degree obtainment? 1=Not at all likely Exogenous variable 
Health Issues 2=Probably, not likely Social Capital 
 
3= Somewhat likely 
 
 
4=Very likely 
  Q32-3=Likelihood to prevent degree obtainment 1=Not at all likely Exogenous variable 
Debt-need to work more hours because of bills 2=Probably, not likely Social Capital 
 
3=Somewhat likely 
 
 
4=Very likely 
  Q 32_4-Likelyhood to prevent degree obtainment 1=Not at all likely Exogenous variable 
In ability to balance home and school 2=Probably, not likely Social Capital 
 
3= Somewhat likely 
 
 
4=Very likely 
    Q32_5-Likelyhood to prevent degree obtainment 1=Not at all likely Exogenous variable 
Inability to balance work and school 2=Probably, not likely Social Capital 
 
3= Somewhat likely 
 
 
4=Very likely 
    Q 32_6-Likelyhood to prevent degree obtainment 1=Not at all likely Exogenous variable 
Insufficient financial aid 2=Probably, not likely Social Capital 
 
3= Somewhat likely 
 
 
4=Very likely 
    Q 32_7-Likelyhood to prevent degree obtainment 1=Not at all likely Exogenous variable 
Lack of money 2=Probably, not likely Social Capital 
 
3= Somewhat likely 
 
 
4=Very likely 
    Q 32-8=Likelihood to prevent degree obtainment 1=Not at all likely Exogenous variable 
Poor or failing grades 2=Probably, not likely Academic Achievement 
 
3= Somewhat likely 
 
 
4=Very likely 
    Q 34=Realistic expectations of annual income per first year 1=Less than $20,000 Exogenous variable 
 
2=20,000-39,900 Vocational Choice 
 
3=40,000-59,900 
 
 
4=60,000-79,900 
 
 
5=80,000-or more 
 Q 36=Developmental courses in following subjects 
  Q36-1=Math 1=Yes Exogenous variable 
 
2=No Academic Achievement 
   Q36-2=Reading 1=Yes Exogenous variable 
 
2=No Academic Achievement 
   Q 36-3 =Writing 1=Yes Exogenous variable 
 
2=No Academic Achievement 
   Q36-4=None 1=Yes Exogenous variable 
 
2=No Academic Achievement 
   Q37=Number of hours spent studying per week 1=1-5 hours Exogenous variable 
 
2=6-10 hours Academic Achievement 
 
3=11-15 hours 
 
 
4=16-20 hours 
    Q 38_1-Use of Academic/Counseling Services 1= Strongly Disagree Exogenous variable 
I consulted with an Academic Advisor 2=Disagree Transfer Capital 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
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Q 38-2-Use of Academic/Counseling Services 1= Strongly Disagree Exogenous variable 
Information received from Ac. Advisor was helpful to transfer planning 2=Disagree Transfer Capital 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q 38_3-Use of Academic/Counseling Services 1= Strongly Disagree Exogenous variable 
 
2=Disagree Transfer Capital 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q38_4-Use of Academic/Counseling Services 1= Strongly Disagree Exogenous variable 
 
2=Disagree Transfer Capital 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q38_5-Use of Academic/Counseling Services 1= Strongly Disagree Exogenous variable 
 
2=Disagree Transfer Capital 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q38_6-Use of Academic/Counseling Services 1= Strongly Disagree Exogenous variable 
 
2=Disagree Transfer Capital 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q39-1=Perceptions of Transfer process 1= Strongly Disagree Exogenous variable 
I researched various aspects of 4 year institutions 2=Disagree Transfer Capital 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q39-3=Perceptions of Transfer process 1= Strongly Disagree Exogenous variable 
I visited 4 year institutions as least once to learn about resources 2=Disagree Transfer Capital 
 
3=Slightly Disagree 
 
 
4=Neither 
 
 
5=Slightly Agree 
 
 
6=Agree 
 
 
7=Strongly Agree 
    Q40-1-How often did you do each at your community college? 1=Never or very rarely Exogenous variable 
Visited faculty and sought advice on class projects and research papers 2=A few times per term Transfer Capital 
 
3=About once per month 
 
 
4=Several times a month 
 
 
5=Several times per week 
    Q 40_2-How often did you do each at your community college? 1=Never or very rarely Exogenous variable 
Approached faculty outside of class 2=A few times per term Transfer Capital 
 
3=About once per month 
 
 
4=Several times a month 
 
 
5=Several times per week 
    Q 40_5-How often did you do each at your community college? 1=Never or very rarely Exogenous variable 
Discussed career plans with faculty 2=A few times per term Transfer Capital 
 
3=About once per month 
 
 
4=Several times a month 
 
 
5=Several times per week 
    Q 40_6-How often did you do each at your community college? 1=Never or very rarely Exogenous variable 
Asked instructor for criticism for my work 2=A few times per term Transfer Capital 
 
3=About once per month 
 
 
4=Several times a month 
 
 
5=Several times per week 
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Q 41 Have you felt that faculty, staff, or admin have treated your poorly? 1=Yes Exogenous variable 
 
2=No Transfer Capital 
   Q 42_2-Have faculty/staff, administration treated poorly due to race? 1=Yes Exogenous variable 
 
2=No Transfer Capital 
   Q 44_2-How successful was your college at providing 1=Not at all successful Exogenous variable 
Staff role models 2=Somewhat successful Transfer Capital 
 
3=Successful 
 
 
4=Very successful 
 
 
5=Extremely successful 
    Q 44_3-How successful was your college at providing 1=Not at all successful Exogenous variable 
Providing clubs/orgs to interests 2=Somewhat successful Transfer Capital 
 
3=Successful 
 
 
4=Very successful 
 
 
5=Extremely successful 
    Q44-4-How successful was your college at providing: 1=Not at all successful Exogenous variable 
Classroom environments that encourage your academic success 2=Somewhat successful Transfer Capital 
 
3=Successful 
 
 
4=Very successful 
 
 
5=Extremely successful 
    Q44-5-How successful was your college at providing: 1=Not at all successful Exogenous variable 
A sense of being a valued member of the community 2=Somewhat successful Student Validation 
 
3=Successful 
 
 
4=Very successful 
 
 
5=Extremely successful 
    Q 44_6--How successful was your college at providing 1=Not at all successful Exogenous variable 
Opportunities to interact with friends 2=Somewhat successful Student Validation 
 
3=Successful 
 
 
4=Very successful 
 
 
5=Extremely successful 
    Q 45-Tranfer intention as of today 1=4 year public univ. Demographic 
 
2=4 year private (2nd DV not maintained) 
 
3=Private 2 year college 
 
 
4=Private 2 year college 
 
 
5=Do not intend to transfer 
    
Q 46-Intention to transfer to STEM 0=NO 
Endogenous Variable-
DV 
 
1=YES 
    Q 49= Enrollment status 1=Full time Demographic 
 
2={art time 
    Q50_1_1-Math courses completed -Basic math-high school 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_1_1 Math courses completed, Basic math-college 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_1_1-Math courses completed Basic math, did not take 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_2_1-Math courses completed-Algebra 1, high school 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_2_2-Math courses completed-Algebra 1, college 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_2_3-Math courses completed-Algebra 1, did not take 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_3_1-Math courses completed-Geometry-high school 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_3_2-Math courses completed-Geometry-college 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_3_3-Math courses completed-Geometry, did not take 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_4_1-Math courses completed-Algebra 2, high school 0=not checked Demographic 
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1=checked-agree with 
statement 
    Q 50_4_2=Math courses completed-Algebra 2, college 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_4_3=Math courses completed-Algebra 2, did not take 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_5_1-Math courses completed-Trigonometry, high school 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_5_2-Math courses completed-Trigonometry, college 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_5_3-Math courses completed-Trigonometry, did not take 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_6_1-Math courses completed-Pre-Calculus-high school 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_6_2-Math courses completed-Pre-Calculus-college 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q50_6_3-Math courses completed-Pre-Calculus-did not take 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_7_1-Math courses completed-Calculus-high school 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_7_2-Math courses completed-Calculus-college 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q 50_7_3-Math courses completed-Calculus-did not take 0=not checked Demographic 
 
1=checked-agree with 
statement 
    Q55=Gender 1=Male Demographic 
 
2=Female 
    Q 57=Age  <17-Not included Demographic 
 
1=18-24 
 
 
2=25-29 
 
 
3=30-40 
 
 
4=41-55 
 
 
5=41-55 
 
 
6=>55 
    Q 58-What is your marital status? 1=Married Demographics 
 
2=Living together 
 
 
3=Single, never married 
 
 
4=Divorced 
    Q 61-Travel distance to campus (Commuter Miles) 1=5 miles or less Demographic 
 
2=6-10 miles 
 
 
3=11-50 miles 
 
 
4=51-100 miles 
 
 
5=101-500 miles 
 
 
6=Over 500 miles 
    Q 62-Citizenship Status 1=U.S. Citizen native born Demographic 
 
2=U.S. Citizen, naturalized 
 
 
3=Non-U.S. Citizen-
Permanent 
 
 
4=Non-US Citizen Temp 
 
 
5=Living outside U.S. 
 
 
6=Prefer not to answer 
    Q65-Is English native language 1=Yes Demographic 
 
2=No 
    Q 68-Are you Latino/Hispanic? 1=Yes Demographic 
 
2=No Will combine with 56 to 
  
create ethnicity variable 
   Q 56=If no, what race/ethnic background? 1=American Indian/Alaska Demographic 
 
2=Asian will combine with 68 
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3=Black/African American 
to create ethnicity 
variable 
 
4=Native Hawaiian 
 
 
5=White 
 
 
6=Tow or more races 
 
 
7=Race/Ethnicity Unknown 
    
Ethnicity Combined (Ethnicity) 1= Hispanic/Latino 
Combined new variable 
for imputation/weighting  
 
2=American Indian/Alaska and Inferential Statistics  
 
3=Asian 
 
 
4=Black/African American 
 
 
5= Native Hawaiian 
 
 
6=White 
 
 
7=two or more races 
 
 
8=Race/Ethnicity Unknown 
    Q69-Overall GPA (recoded GPA) 1=High GPA Exogenous variable 
(Recoded to address high skewness) new categories to right 2=Good GPA Academic Achievement 
 
3=Poor GPA 
 
 
4=No courses or N/A 
   
287 
 
APPENDIX F. CORRELATION MATRIX-VIF TESTING 
  
     2
8
8
 
Correlation Matrix-VIF Testing (N = 1831) 
 Q5_1 Q5_5 Q12_1 Q12_2 Q12_3 Q13_1 Q13_2 Q2_12 Q14_1 Q14_6 Q34 Q33 Q31_4 Q17_1 Q18 
Q5_1. Compared to the students at 
your campus, where the average 
student is at the 50th percent, rate 
your...-Math skill 
1 .231** .324** -.172** -.088** -.230** -.087** -.062** .102** -.039 .153** .153** -.038 .031 -.064** 
Q5_5. Compared to the students at 
your campus, where the average 
student is at the 50th percent, rate 
your...-Computer skill 
.231** 1 .173** -.009 .034 -.059* -.006 -.004 .040 .000 .090** .035 -.007 .067** .021 
Q12_1. If you succeeded at a challeng-
ing part of this class, would you say it 
was because of:-Your high ability 
.324** .173** 1 -.093** -.020 -.265** -.119** -.021 .226** .053* .105** .054* .008 .012 -.017 
Q12_2. If you succeeded at a challeng-
ing part of this class, would you say it 
was because of:-Good luck 
-.172** -.009 -.093** 1 .398** .254** .510** .187** -.251** .097** -.086** -.032 .032 .091** .099** 
Q12_3. If you succeeded at a challeng-
ing part of this class, would you say it 
was because of:-The task was easy 
-.088** .034 -.020 .398** 1 .231** .291** .171** -.212** .090** -.039 -.041 .010 .048* .123** 
Q13_1. If you failed (or were less suc-
cessful) at a challenging part of this 
class, would you say it was be...-Your 
low ability 
-.230** -.059* -.265** .254** .231** 1 .317** .227** -.185** .082** -.092** -.069** -.022 .030 .078** 
Q13_2. If you failed (or were less suc-
cessful) at a challenging part of this 
class, would you say it was be...-Bad 
luck 
-.087** -.006 -.119** .510** .291** .317** 1 .245** -.199** .076** -.120** -.044 -.007 .101** .060* 
Q2_12. Section 1: Self-Efficacy The 
following questions are a series of 
statements about your personal atti...-I 
do not seem capable of dealing with 
most problems that come up in life. 
-.062** -.004 -.021 .187** .171** .227** .245** 1 -.123** .086** -.030 -.127** -.083** .054* .112** 
Q14_1. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Spent more time studying 
.102** .040 .226** -.251** -.212** -.185** -.199** -.123** 1 .151** .114** .007 -.062** -.060* -.069** 
Q14_6. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Received a sample test from a friend 
or club/organization to study 
-.039 .000 .053* .097** .090** .082** .076** .086** .151** 1 .052* -.022 -.030 -.026 .072** 
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Q34. Realistically, what do you expect 
will be your annual income in the first 
full year after leaving th... 
.153** .090** .105** -.086** -.039 -.092** -.120** -.030 .114** .052* 1 -.018 -.082** -.048* -.128** 
Q33. If there were no obstacles, what 
is the highest academic degree you 
would like to attain in your lif... 
.153** .035 .054* -.032 -.041 -.069** -.044 -.127** .007 -.022 -.018 1 .131** .033 -.003 
Q31_4. Please indicate WHY your 
career choice changed:-Career inter-
ests have changed since arriving at 
this college 
-.038 -.007 .008 .032 .010 -.022 -.007 -.083** -.062** -.030 -.082** .131** 1 .041 .047* 
Q17_1. Section 2: Social Capital What 
is the highest level of education 
completed by your parents?-Mother 
.031 .067** .012 .091** .048* .030 .101** .054* -.060* -.026 -.048* .033 .041 1 .088** 
Q18. Are you financially independent 
(your college expenses are paid by 
someone other than your parents,... 
-.064** .021 -.017 .099** .123** .078** .060* .112** -.069** .072** -.128** -.003 .047* .088** 1 
Q32_3. How likely would each of the 
following be to prevent you from ob-
taining your college degree? -Debt-need 
to work more hours because of bills 
-.057* -.050* -.058* .015 -.030 .091** .026 -.067** -.010 -.008 -.056* .169** .055* -.097** -.139** 
Q37. About how many hours a week 
do you usually spend studying or 
preparing for your classes? 
.142** .010 .075** -.141** -.147** -.099** -.077** -.130** .172** .025 .054* .048* -.092** .015 -.085** 
Q14_2. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Taught myself to study more effectively 
.123** .067** .237** -.161** -.106** -.171** -.156** -.054* .634** .198** .125** .032 -.004 -.072** -.037 
Q14_7. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Studied by myself 
.127** .070** .241** -.194** -.152** -.175** -.158** -.075** .505** .124** .088** .019 -.019 .011 -.037 
Q14_12. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Received informal tutoring 
-.109** -.028 -.056* .048* .012 .061** .044 .073** .161** .288** .032 -.008 -.076** .034 .005 
Q14_13. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Received academic support outside 
the class 
-.093** .009 -.037 -.020 -.014 .037 .001 .038 .169** .300** .030 -.023 -.054* .003 .037 
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Q15_2. For this most challenging 
class, how helpful was the 
encouragement or advice you received 
from the f...-Fellow resident or 
Resident Assistant 
-.005 .044 .067** .068** .088** -.001 .048* .091** .097** .314** .096** -.067** -.061** -.025 .050* 
Q15_4. For this most challenging 
class, how helpful was the 
encouragement or advice you received 
from the f...-Upper-class student who 
had taken the class 
-.039 .021 .054* .076** .042 .010 .063** .018 .132** .306** .058* -.010 -.004 -.012 .054* 
Q32_8. How likely would each of the fol-
lowing be to prevent you from obtaining 
your college degree?–Poor/failing grades 
-.166** -.029 -.134** .176** .151** .249** .165** .198** -.134** .105** -.087** -.009 .028 .029 .115** 
Q38_2The following items address 
your use of academic advising/coun-
seling services at your community 
coll...-Information received from 
academic advisors/counselors was 
helpful in the transfer process. 
.051* .027 .081** -.006 .034 -.020 -.040 .039 .106** .105** .051* -.007 .006 .060** .110** 
Q39_2. The following items pertain to 
your perceptions about the “transfer 
process” while you were enrolled...-I 
researched various aspects of 4-year 
institutions to get a better understand-
ing of the environment and academic 
expectations. 
.057* .121** .084** -.057* -.021 -.023 -.085** -.023 .137** .143** .033 .180** .044 .006 .090** 
Q40_1How often did you do each of 
the following at your community col-
lege?-Visited faculty and sought their 
advice on class projects such as writ-
ing assignments and research papers. 
.035 .066** .003 -.008 -.026 .037 .013 .008 .098** .165** -.003 .024 .007 .014 .017 
Q44_4. In your opinion, how success-
ful has this college been at providing:-
Classroom environments that encour-
age your academic success 
.153** .096** .083** -.103** -.078** -.080** -.139** -.135** .190** .039 .087** .067** .075** -.058* -.030 
Q44_5. In your opinion, how success-
ful has this college been at providing:-
A sense of being a valued member of 
the community 
.132** .063** .101** -.091** -.066** -.100** -.153** -.108** .199** .116** .136** .046* .082** -.097** -.047* 
 
              
 
*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).  
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 Q32_3 Q37 Q14_2 Q14_7 Q14_12 Q14_13 Q15_2 Q15_4 Q32_8 Q38_2 Q39_2 Q40_1 Q44_4 Q44_5 
Q5_1. Compared to the students at 
your campus, where the average 
student is at the 50th percent, rate 
your...-Math skill 
-.057* .142** .123** .127** -.109** -.093** -.005 -.039 -.166** .051* .057* .035 .153** .132** 
Q5_5. Compared to the students at 
your campus, where the average 
student is at the 50th percent, rate 
your...-Computer skill 
-.050* .010 .067** .070** -.028 .009 .044 .021 -.029 .027 .121** .066** .096** .063** 
Q12_1. If you succeeded at a 
challenging part of this class, would 
you say it was because of:-Your high 
ability 
-.058* .075** .237** .241** -.056* -.037 .067** .054* -.134** .081** .084** .003 .083** .101** 
Q12_2. If you succeeded at a 
challenging part of this class, would 
you say it was because of:-Good luck 
.015 -.141** -.161** -.194** .048* -.020 .068** .076** .176** -.006 -.057* -.008 -.103** -.091** 
Q12_3. If you succeeded at a 
challenging part of this class, would 
you say it was because of:-The task 
was easy 
-.030 -.147** -.106** -.152** .012 -.014 .088** .042 .151** .034 -.021 -.026 -.078** -.066** 
Q13_1. If you failed (or were less suc-
cessful) at a challenging part of this 
class, would you say it was be...-Your 
low ability 
.091** -.099** -.171** -.175** .061** .037 -.001 .010 .249** -.020 -.023 .037 -.080** -.100** 
Q13_2. If you failed (or were less suc-
cessful) at a challenging part of this 
class, would you say it was be...-Bad 
luck 
.026 -.077** -.156** -.158** .044 .001 .048* .063** .165** -.040 -.085** .013 -.139** -.153** 
Q2_12. Section 1: Self-Efficacy The 
following questions are a series of 
statements about your personal atti...-
I do not seem capable of dealing with 
most problems that come up in life. 
-.067** -.130** -.054* -.075** .073** .038 .091** .018 .198** .039 -.023 .008 -.135** -.108** 
Q14_1. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Spent more time studying 
-.010 .172** .634** .505** .161** .169** .097** .132** -.134** .106** .137** .098** .190** .199** 
Q14_6. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Received a sample test from a friend 
or club/organization to study 
-.008 .025 .198** .124** .288** .300** .314** .306** .105** .105** .143** .165** .039 .116** 
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Q34. Realistically, what do you 
expect will be your annual income in 
the first full year after leaving th... 
-.056* .054* .125** .088** .032 .030 .096** .058* -.087** .051* .033 -.003 .087** .136** 
Q33. If there were no obstacles, what 
is the highest academic degree you 
would like to attain in your lif... 
.169** .048* .032 .019 -.008 -.023 -.067** -.010 -.009 -.007 .180** .024 .067** .046* 
Q31_4. Please indicate WHY your 
career choice changed:-Career inter-
ests have changed since arriving at 
this college 
.055* -.092** -.004 -.019 -.076** -.054* -.061** -.004 .028 .006 .044 .007 .075** .082** 
Q17_1. Section 2: Social Capital 
What is the highest level of education 
completed by your parents?-Mother 
-.097** .015 -.072** .011 .034 .003 -.025 -.012 .029 .060** .006 .014 -.058* -.097** 
Q18. Are you financially independent 
(your college expenses are paid by 
someone other than your parents,... 
-.139** -.085** -.037 -.037 .005 .037 .050* .054* .115** .110** .090** .017 -.030 -.047* 
Q32_3. How likely would each of the 
following be to prevent you from ob-
taining your college degree? -Debt-
need to work more hours because of 
bills 
1 .055* -.015 -.048* -.031 -.019 -.092** -.054* .165** -.078** .027 .037 -.068** -.080** 
Q37. About how many hours a week 
do you usually spend studying or 
preparing for your classes? 
.055* 1 .163** .096** .122** .113** .014 .044 -.144** .008 .107** .239** .115** .135** 
Q14_2. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Taught myself to study more 
effectively 
-.015 .163** 1 .421** .151** .183** .172** .168** -.100** .162** .202** .134** .156** .222** 
Q14_7. Please indicate the things you 
did to address the challenges in this 
class, and how useful they were...-
Studied by myself 
-.048* .096** .421** 1 .043 .113** .077** .058* -.150** .080** .067** .049* .139** .154** 
Q14_12. Please indicate the things 
you did to address the challenges in 
this class, and how useful they 
were...-Received informal tutoring 
-.031 .122** .151** .043 1 .619** .264** .347** .035 .105** .114** .221** .044 .084** 
Q14_13. Please indicate the things 
you did to address the challenges in 
this class, and how useful they 
were...-Received academic support 
outside the class 
-.019 .113** .183** .113** .619** 1 .300** .376** .043 .099** .124** .243** .069** .100** 
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Q15_2. For this most challenging 
class, how helpful was the 
encouragement or advice you 
received from the f...-Fellow resident 
or Resident Assistant 
-.092** .014 .172** .077** .264** .300** 1 .450** .056* .115** .119** .189** .156** .187** 
Q15_4. For this most challenging 
class, how helpful was the 
encouragement or advice you 
received from the f...-Upper-class 
student who had taken the class 
-.054* .044 .168** .058* .347** .376** .450** 1 .019 .136** .169** .210** .142** .185** 
Q32_8. How likely would each of the 
following be to prevent you from 
obtaining your college degree?–
Poor/failing grades 
.165** -.144** -.100** -.150** .035 .043 .056* .019 1 .009 -.009 .037 -.152** -.179** 
Q38_2The following items address 
your use of academic advising/coun-
seling services at your community 
coll...-Information received from 
academic advisors/counselors was 
helpful in the transfer process. 
-.078** .008 .162** .080** .105** .099** .115** .136** .009 1 .285** .172** .180** .229** 
Q39_2. The following items pertain to 
your perceptions about the “transfer 
process” while you were enrolled...-I 
researched various aspects of 4-year 
institutions to get a better understand-
ing of the environment and academic 
expectations. 
.027 .107** .202** .067** .114** .124** .119** .169** -.009 .285** 1 .242** .134** .126** 
Q40_1How often did you do each of 
the following at your community col-
lege?-Visited faculty and sought their 
advice on class projects such as writ-
ing assignments and research 
papers. 
.037 .239** .134** .049* .221** .243** .189** .210** .037 .172** .242** 1 .183** .198** 
Q44_4. In your opinion, how success-
ful has this college been at providing:-
Classroom environments that encour-
age your academic success 
-.068** .115** .156** .139** .044 .069** .156** .142** -.152** .180** .134** .183** 1 .709** 
Q44_5. In your opinion, how success-
ful has this college been at providing:-
A sense of being a valued member of 
the community 
-.080** .135** .222** .154** .084** .100** .187** .185** -.179** .229** .126** .198** .709** 1 
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